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foreword 


This soil survey contains information that can be used in land-planning programs in 
Yakima County Area. It contains predictions of soil behavior for selected land uses. The 
survey also highlights limitations and hazards inherent in the soil, improvements needed to 
overcome the limitations, and the impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, foresters, and 
agronomists can use it to evaluate the potential of the soll and the management needed for 
maximum food and fiber production. Planners, community officials, engineers, developers, 
builders, and home buyers can use the survey to plan land use, select sites for 
construction, and identify special practices needed to insure proper performance. 
Conservationists, teachers, students, and specialists in recreation, wildlife management, 
waste disposal, and pollution control can use the survey to help them understand, protect, 
and enhance the environment. 

Great differences in soll properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too unstable 
to be used as a foundation for buildings or roads. Clayey or wet soils are poorly suited to 
use as septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations. 

These and many other soil properties that affect land use are described in this soil 
survey. Broad areas of soils are shown on the general soil map. The location of each soil is 
shown on the detailed soil maps. Each soil in the survey area is described. Information on 
specific uses is given for each soil. Help in using this publication and additional information 
are available at the local office of the Soil Conservation Service or the Cooperative 
Extension Service. 


£— 


Lynn A. Brown 
State Conservationist 
Soil Conservation Service 
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YAKIMA COUNTY AREA is in the south-central part of 
Washington. It consists of privately owned land; land 
managed by the Forest Service, Bureau of Land 
Management, the Washington State Department of 
Game, and the Washington State Department of Natural 
Resources; and some Yakima Indian Reservation land. 

The survey area has a total land area of about 1,394 
square miles, or 892,136 acres. About 268,880 acres is 
irrigated cropland, 64,000 acres is nonirrigated cropland, 
425,456 acres is rangeland, 133,800 acres is grazable 
woodland. Irrigated farming is the main economic 
enterprise in the area. The major crops include apples, 
cherries, hops, asparagus, corn, and grass and legumes 
grown for hay and pasture. 

About 65 different kinds of soil are in the survey area 
The soils formed in alluvium, eolian sand, lake sediment, 
loess, and residuum derived from basalt and sandstone. 
Most of the soils are well drained; however, in some of 
the lower lying areas drainage is impeded and some of 
the soils are affected by excessive salts or alkali, or 
both The soils are sandy to clayey in texture and are 
very shallow to very deep. In irrigated areas the soils are 
dominantly nearly level to strongly sloping. In 
nonirrigated areas the soils are dominantly moderately 
steep to steep. 


An older survey of Yakima County was published in 
1958 (79). It included most of the present survey area. 
The present survey updates the older survey and 
provides additional information and orthophoto maps that 
show the soils in greater detail. 

Descriptions, names, and delineations of soils in this 
soll survey do not fully agree with those on soil maps for 
adjacent counties. Differences are the result of better 
knowledge of soils, modifications in series concepts, 
intensity of mapping, or the extent of soils within the 
survey area. 


general nature of the survey area 


This section gives general information about the 
survey area. It discusses the history and development, 
physiography, geology, drainage and water supply, and 
climate. 


history and development 


Before the arrival of white settlers, the survey area 
was occupied by the seminomadic Yakima Indians (26). 
The land was used for camping, hunting, fishing, and 
gathering of food. As the area became settled, a Homan 


1 


Catholic mission was established in the Ahtanum Valley 
in 1852 and irrigated farming was introduced. 

Yakima County was established in 1865. Raising 
livestock was the main economic activity until the 
Northern Pacific Transcontinental Railroad was extended 
into the area in 1886. Large investments were then 
made in irrigation to attract settlers. By 1900, with 
construction of the Sunnyside and Congdon Canal 
systems, Yakima Valley contained the largest irrigated 
acreage in Washington. The population in the county 
was centered around the market towns of Yakima, Union 
Gap, and Sunnyside. 

At present Yakima County is among the leading 
agricultural counties in the United States. It ranks first in 
the nation in the production of hops, apples, mint, peas 
for processing, honey, and several kinds of tree fruit. it is 
also a major center for the production of beef cattle. 
Also within the survey area are sheep operations, turkey 
farms, and dairy farms. 


physiography 


The central and eastern parts of the survey area are in 
the Walla Walla section of the Columbia Plateau 
physiographic province (70). These parts of the area are 
composed of five east-trending ridges formally named 
Umptanum, Yakima, and Rattlesnake Ridges; Cleman 
Mountain; and Horse Heaven Hills. In general, the ridges 
have even crests and smooth sides. Most are not 
forested and are used primarily as rangeland. The Horse 
Heaven Hills, in the southeastern part of the area, are 
predominantly used for nonirrigated crops, mainly winter 
wheat. Between the ridges are basin valleys that are 
tributary to the Yakima Valley. These include the Wenas, 
Naches, Moxee, and Ahtanum Valleys. These valleys are 
quite extensive and are the main areas used for irrigated 
crops. 

The place where the Yakima River flows between 
Ahtanum Ridge and Rattlesnake Ridge is known as 
Union Gap. It serves as a natural divide between the 
upper and the lower parts of Yakima Valley. The ridges 
and valleys, along with the lower lying foothills in the 
western part of the survey area, flank forested foothills . 
and mountains in the far western part of the area. This 
part of the area is in the middle section of the Cascade 
Range. 


geology 


The geology of the survey area is quite varied. The 
mountainous areas in the western part consist of many 
different types of rock, including basalt and andesite. 
Representative soils that formed in loess mixed with 
material derived from basalt and in residuum and 
colluvium in these areas are those of the Jumpe, Sutkin, 
Sapkin, and Naxing series. The principal rock in the 
central and eastern parts is Yakima Basalt, which is the 
younger flow of Columbia River Basalt (7). This basalt 
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originated from large fissures or rifts along which the 

` fluid lava swelled to the surface and spread in all 
directions. Soils such as those in the Ritzville, Starbuck, 
Shano, and Bickleton series formed in areas where loess 
is underlain by basalt. Soils such as those in the 
Bakeoven, Lickskillet, Kiona, McDaniel, and Rock Creek 
series formed in colluvium and residuum derived from 
basalt. 

Overlying the Yakima Basalt in many areas that flank 
foothills and ridges are the light-colored tuffaceous 
sandstone, siltstone, and conglomerate of the Ellensburg 
Formation. This old stream-deposited sediment was 
derived from volcanic materia! ejected during the early 
development of the Cascade Range. The Formation 
occurs extensively in the Wenas Valley, in the lower 
reaches of the Naches Valley, in areas west of Yakima, 
and along the southern part of Rattlesnake Ridge. The 
Formation is more than 1,800 feet thick in places. Soils 
that formed in loess mixed with material derived from the 
Ellensburg Formation are those of the Harwood, Gorst, 
Cowiche, and Taneum series. 

Subsequent folding of the basalt has formed the series 
of east-trending ridges. The Ellensburg Formation was 
deposited during the early stages of basalt folding; 
therefore, it is on highly dissected terraces. The uplifting 
of these folds was so slow that the Yakima River was 
able to downcut rapidly enough to maintain its course. 
The tributaries to the Yakima River formed as a result of 
the basalt folding. In a few areas of the Wenas Valley 
and near Pamona, the Ellensburg Formation is capped 
by a late lava flow. 

The upper and lower parts of Yakima Valley have 
been filled with material that was deposited by normal 
stream activity and glacial outwash. These areas include 
low terraces and flood plains. Representative soils that 
formed in recent alluvium are those in the Esquatzel, 
Weirman, Ashue, Wenas, Toppenish, and Umapine 
series. Extensive areas in the lower part of Yakima 
Valley are mantled by loess underlain by lake sediment 
that was deposited during glacial flooding in the late 
Pleistocene. This sediment occurs at elevations of as 
much as 1,000 feet in the survey area. Warden soils are 
examples of soils that formed in loess overlying lake 
sediment. These are the most extensive soils in the 
Survey area. 


drainage and water supply 


Aimost all of the survey area drains into the Yakima 
River; however, the far northeastern and southeastern 
parts drain into the Columbia River. 

The supply of irrigation water comes primarily from 
streams that receive snowmelt from the Cascade Range. 
These streams have more than ample flow early in the 
growing season, but the flow decreases during the 
season. To supplement the flow of the streams in 
summer and fall, three large mountain lakes have been 
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dammed to create storage reservorrs. These are the Cle 
Elum, Kachess, and Keechelus Lakes, which are in 
Kittitas County. Three other reservoirs, Tieton and Clear 
Lakes on the Tieton River and Bumping Lake on the 
Bumping River, are in Yakima County, and they greatly 
increase the flow of the Naches River. There is also a 
small reservoir in the Wenas Valley. Even with these 
reservoirs, there is frequently a shortage of water in 
tributaries of the Yakima River. Transmission losses and 
overirrigation aggravate the problems of water shortage, 
drainage, erosion, and alkali and salt accumulation. 

All available surface water presently is allocated to 
irrigated land. Development of more ırrıgated land will 
require additional storage capacity, more underground 
sources of water, or use of water-saving measures within 
present allocations. There appears to be potential for 
developing more irrigated land above the Roza Canal in 
the Moxee Valley and the south flanks of Rattlesnake 
Ridge. Other areas have little or no potential for irrigation 
because of the limited productivity of the soils and the 
high cost of obtaining water. 


climate 
Prepared by the National Climatic Center, Asheville, North Carolina 


The Rocky Mountains partly shield the Yakima County 
Area from strong arctic winds, so winters, though cold, 
generally are not too severe. In summer Pacific Ocean 
winds are partially blocked; the days are hot, but the 
nights are fairly cool. Precipitation, except in 
mountainous areas, is scant in summer. In many places, 
however, it is adequate during the cooler parts of the 
year for growing nonirrigated small grain and range 
plants. The snowpack accumulation at high elevations 
supplies irrigation water for intensive farming in some of 
the lowland areas. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Yakima and 
Sunnyside in the period 1951-78 and at Rimrock in the 
period 1951-77. Table 2 shows probable dates of the 
first freeze in fall and the last freeze in spring. Table 3 
provides data on length of the growing season. 

In winter the average temperatures at Yakima, 
Rimrock, and Sunnyside are 32, 29, and 35 degrees F, 
respectively. The average daily minimum temperature is 
23 degrees at Yakima, 21 degrees at Rimrock, and 26 
degrees at Sunnyside. The lowest temperature on 
record, which occurred at Yakima on February 1, 1956, 
at Rimrock on December 17, 1964, and at Sunnyside on 
January 26, 1957, is -20 degrees In summer the 
average temperature is 68 degrees at Yakima, 61 
degrees at Rimrock, and 70 degrees at Sunnyside. The 
average daily maximum temperatue is about 82 degrees 
F. The highest recorded temperature, which occurred at 
Yakima on August 10, 1971, is 110 degrees 

Growing degree days, shown in table 1, are equivalent 
to heat units. During the month, growing degree days 


accumulate by the amount that the average temperature 
each day exceeds a base temperature (40 degrees F). 
The temperature at which a crop ceases to grow varies, 
depending on the crop. Å base temperature of 40 
degrees has been arbitrarily chosen to typify the 
minimum temperature for some crops. The normal 
monthly accumulation is used to schedule single or 
successive plantings of a crop between the last freeze in 
spring and the first freeze in fall. 

The total annual precipitation is 7 to 8 inches at 
Yakima and Sunnyside and 25 inches at Rimrock. Of 
this, 30 percent at Yakima and Sunnyside and 20 
percent at Rimrock usually falls in April through 
September, which includes the growing season for most 
crops. The heaviest 1-day rainfall recorded was 2.75 
inches at Rimrock on November 20, 1962 
Thunderstorms occur on about 7 days each year, and 
most occur in summer. 

The average seasonal snowfall is 25 inches at 
Yakima, 107 inches at Rimrock, and 12 inches at 
Sunnyside. The greatest snow depth at any one time 
during the periods of record was 22 inches at Yakima, 
71 inches at Rimrock, and 11 inches at Sunnyside On 
the average, 18 days at Yakima, 53 days at Rimrock, 
and 3 days at Sunnyside have at least 1 inch of snow on 
the ground, but the number of such days varies greatly 
from year to year. 

The average relative humidity in midafternoon is about 
40 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent The sun shines 75 percent 
of the time possible in summer and 30 percent in winter. 
The prevailing wind is from the west-northwest Average 
windspeed is highest, 8 miles per hour, in spring. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soll. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soll scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 


The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds The map units in this 
survey area are described under "General soll map 
units” and “Detailed soll map units.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 


records, field experience, and state and local specialists. 


For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


general soil map units 


The general soll map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soll map Is a unique natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in a different 
pattern. 

The general soil map can be used to compare the 
surtability of large areas for general land uses. Areas of 
suitable soils can be identified on the map Likewise, 
areas where the soils are not suitable can be identified 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 

The general soil map at the back of this survey does 
not join, in all instances, with the general soil maps for 
adjacent survey areas. Differences in the maps have 
resulted from differences in the occurrence of soll 
patterns, differences in the publication scale of the 
maps, and the recent advances in classification 

The 13 map units in this survey have been grouped 
into four general kinds of landscape for broad 
interpretive purposes. Each of the broad groups and the 
map units in each group are described in the following 
pages. 


map unit descriptions 


soils on flood plains and terraces 


This group consists of four map units. It makes up 
about 24 percent of the survey area. The soils in this 
group are nearly level to moderately steep The native 
vegetation is mainly grasses, forbs, and shrubs 

The soils in this group are very deep and somewhat 
excessively drained, well dramed, somewhat poorly 
drained, and artificially drained. They formed in alluvium, 
eolian sand, and lacustrine sediment and have a mantle 
of loess or eolian sand 

This group is used mainly for irrigated crops. It is also 
used for orchards, nonirrigated crops, rangeland, wildlife 
habitat, and homesites. 


1. Umapine-Wenas 


Very deep, somewhat poorly drained and artificially 
drained, nearly level and gently sloping soils; on flood 
plains 


This map unit is in the north-central and eastern parts 
of the survey area, along the Wenas, Ahtanum, and 
Yakima Rivers. Slope is 0 to 5 percent The native 
vegetation is mainly water- and salt-tolerant grasses and 
forbs and salt-tolerant shrubs. Elevation is 650 to 1,800 
feet. The average annual precipitation is 6 to 12 inches, 
the average annual air temperature is about 50 degrees 
F, and the average frost-free season IS 130 to 180 days. 


This unit makes up about 3 percent of the survey area. 
It is about 40 percent Umapine soils and 10 percent 
Wenas soils. The remaining 50 percent is components of 
minor extent. 

Umapine soils are very deep and somewhat poorly 
drained. They formed in alluvium These solls are silt 
loam throughout and are saline and alkaline. 


Wenas soils are very deep and artificially drained. 
They formed in alluvium. The surface layer is silt loam 
The upper part of the subsoil is silt loam, and the lower 
part is silty clay loam. The upper part of the substratum 
is loam, and the lower part to a depth of 60 inches or 
more is loamy sand and gravelly loamy sand 

Of minor extent in this unit are Fiander, Zillah, 
Toppenish, and Track soils and well drained Esquatzel 
Soils. 

This unit is used mainly for irrigated crops It is also 
used as rangeland, for wildlife habitat, and as homesites. 

This unit Is suited to irrigated crops. The main 
limitation of the Wenas soils is wetness, and the main 
limitations of the Umapine soils are alkalinity and 
wetness. Where the Umapine soils are drained, leached 
of excessive salts, and irrigated, they are suited to such 
crops as sweet corn, alfalfa, winter wheat, and 
asparagus. 

The production of forage on this unit is limited by the 
salinity of the Umapine soils. 

This unit ıs well suited to habitat for wildlife such as 
upland game birds, waterfowl, wading birds, and 
numerous other birds and mammals. 


2. Weirman-Ashue 


Very deep, somewhat excessively drained and well 
drained, nearly level and gently sloping soils; on flood 
plains and low terraces 

This map unit is in the north-central part of the survey 
area, along the Yakima and Naches Rivers. Slope is 0 to 
5 percent. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 700 to 1,700 feet. The average 
annual precipitation is 7 to 14 inches, the average 
annual air temperature is about 51 degrees F, and the 
frost-free season IS 130 to 180 days. 

This unit makes up about 4 percent of the survey area. 
It is about 50 percent Weirman soils and about 15 
percent Ashue soils. The remaining 35 percent is 
components of minor extent. 

Weirman soils are on flood plains and low terraces 
that are dissected by flood channels in some places. 
These soils are very deep and somewhat excessively 
drained. They formed in mixed alluvium. The surface 
layer is sandy loam. The upper part of the underlying 
material is loamy fine sand, and the lower part to a 
depth of 60 inches or more is extremely gravelly sand. 

Ashue soils are on low terraces. They are very deep 
and well drained. They formed in alluvium. The surface 
layer is loam. The subsoil is very gravelly loam and very 
gravelly sandy clay loam The substratum to a depth of 
60 inches or more is very gravelly sandy loam and 
extremely gravelly sand. 

This unit is used mainly for irrigated crops. It is also 
used for orchards, rangeland, wildlife habitat, and 
homesites. 

The main limitations of this unit for irrigated crops are 
the hazard of soil blowing and low available water 
capacity. Most crops need frequent applications of 
irrigation water; however, irrigation is not practical on the 
Weirman soils that have been channeled by frequent 
periods of flooding. Irrigated crops grown include corn, 
grain, grasses, legumes, and tree fruit. 

The production of forage on this unit is limited by low 
available water capacity and, on the Weirman soils, the 
hazard of flooding. 

This unit is well suited to habitat for wildlife such as 
upland game birds, waterfowl, wading birds, cavity- 
nesting birds, birds of prey, and a few deer. 

The main limitation for homesite development is the 
hazard of flooding on the Weirman soils. If the 6 
soils are used for septic tank absorption fields, seepage 
is a concern. 


3. Quincy-Hezel 


Very deep, somewhat excessively draíned, nearly level to 
moderately steep soils; on terraces 

This map unit is in the eastern part of the survey area, 
in the vicinity of Sunnyside. Slope is 0 to 15 percent. The 
native vegetation Is mainly grasses, forbs, and shrubs. 
Elevation is 650 to 1,100 feet. The average annual 
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precipitation is 6 to 9 inches, the average annual air 
temperature is about 51 degrees F, and the frost-free 
season Is 135 to 180 days. 

This unit makes up about 1 percent of the survey area. 
It is about 45 percent Quincy soils and 35 percent Hezel 
soils. The remaining 20 percent is components of minør 
extent. 

Quincy soils are very deep and somewhat excessively 
drained. They formed in eolian sand. These soils are 
loamy fine sand throughout 

Hezel soils are very deep and somewhat excessively 
drained. They formed in lacustrine sediment and have å 
mantle of eolian sand. The surface layer is loamy fine 
sand. The underlying material to a depth of 60 inches or 
more is stratified loamy fine sand, very fine sandy loam, 
and silt loam. 

Of minor extent in this unit are well drained Cleman, 
Esquatzel, and Warden soils and poorly drained Wanser 
Soils. 

This unit is used mainly for irrigated field crops and 
orchards. It is also used as rangeland, for wildlife habitat, 
and as homesites. 

The main limitations of this unit for irrigated crops are 
the low available water capacity and the hazard of soil 
blowing, which makes tillage management important. 
Irrigated crops grown include grain, corn, and potatoes. 
Grasses and legumes are grown for hay, pasture, and 
seed. 

The production of forage on this unit is limited by low 
available water capacity. 

This unit provides habitat for some game birds such as 
pheasant, dove, and quail. 

The main limitation of this unit for homesite 
development is the hazard of soil blowing during 
construction. Construction sites should be disturbed as 
little as possible. The Hezel soils are moderately slowly 
permeable, which affects the rate of absorption of 
effluent from septic tank absorption fields. If the density 
of housing is moderate to high, community sewage 
systems are needed on the Quincy soils to prevent 
contamination of water supplies as a result of seepage 
from septic tank absorption fields. 


4. Warden-Esquatzel 


Very deep, well drained, nearly level to moderately steep 
Soils; on terraces and flood plains 


This map unit is in the east-central part of the survey 
area, east of Yakima and in the vicinity of Moxee. Slope 
IS 0 to 30 percent. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 600 to 1,500 
feet. The average annual precipitation is 6 to 10 inches, 
the average annual air temperature is about 50 degrees 
F, and the frost-free season is 135 to 180 days. 

This unit makes up about 16 percent of the survey 
area. It is about 60 percent Warden soils and about 20 
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percent Esquatzel soils. The remaining 20 percent 15 
components of minor extent. 

Warden soils are on terraces. These soils are very 
deep and well drained. They formed in lacustrine 
sediment and have a mantle of loess. The surface layer 
and subsoil are silt loam. The substratum to a depth of 
60 inches or more is stratified silt loam and very fine 
sandy loam. 

Esquatzel soils are on flood plains. These soils are 
very deep and well drained They formed in silty 
alluvium. These soils are silt loam throughout. 

Of minor extent in this unit are Burke, Cleman, Finley, 
Ritzville, Scoon, Scooteney, and Shano soils. Also 
included are somewhat poorly drained Outlook and 
Sınloc soils and somewhat excessively drained Quincy 
soils. 

This unit is used mainly for irrigated crops. It is also 
used for orchards, nonirrigated crops, rangeland, wildlife 
habitat, and homesites. 

The main limitation of this unit for irrigated crops is the 
hazard of soil blowing. Proper irrigation water 
management is needed to prevent overirrigation and 
subsequent development of saline and alkaline seeps. A 
wide variety of irrigated crops can be grown, including 
asparagus, corn, grain, grapes, hops, mint, peas, and 
tree fruit. Grasses and legumes are grown for hay, 
pasture, and seed. 

The main limitations for nonirrigated crops are the low 
annual precipitation and the hazards of soil blowing and 
water erosion. The soil in this unit generally is too dry for 
annual cropping; however, it is well suited to the 
production of winter wheat If a summer fallow cropping 
system is used. 

The production of forage on this unit is limited by the 
low annual precipitation. Proper grazing use combined 
with a deferred-rotation grazing system is the most 
effective and least expensive method of range 
improvement. 

This unit is suited to habitat for game birds such as 
dove, pheasant, and quail. 

The main limitations of this unit for homesite 
development are the hazard of flooding on the Esquatzel 
soils and the areas of the Warden soils that have slopes 
of more than 15 percent. If these areas are used for 
septic tank absorption fields, slope may cause lateral 
seepage and surfacing of effluent in downslope areas. 


soils on high dissected terraces 


This group consists of one map unit. It makes up 
about 8 percent of the survey area. The soils in this 
group are nearly level to steep. The native vegetation is 
mainly grasses, forbs, and shrubs. 

The soils in this group are shallow and moderately 
deep and are weil drained. They formed in loess and old 
alluvium and are underlain by a lime- and silica- 
cemented pan in some areas. 


This group is used mainly for irrigated field and 
orchard crops. It is also used for nonirrigated crops, 
rangeland, wildlife habitat, and homesites. 


5. Harwood-Gorst-Selah 


Moderately deep and shallow, well drained, nearly level 
to steep soils; on high dissected terraces 


This map unit is in the central part of the survey area, 
west of Selah and Yakima, north of the Wenas Valley, 
and along the south flanks of Rattlesnake Ridge. Slope 
is O to 60 percent. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 1,100 to 2,000 
feet. The average annual precipitation is 8 to 12 inches, 
the average annual air temperature is about 51 degrees 
F, and the frost-free season is 135 to 180 days. 

This unit makes up about 8 percent of the survey area. 
It is about 35 percent Harwood soils, 20 percent Gorst 
soils, and 10 percent Selah soils. The remaining 35 
percent is components of minor extent 

Harwood soils are moderately deep and well drained. 
They formed in loess and old alluvium. The surface layer 
and subsoil are loam The substratum is gravelly loam. A 
cemented pan is at a depth of about 30 inches. 

Gorst soils are shallow and well drained. They formed 
in loess and old alluvium. These soils are loam. A 
cemented pan is at a depth of about 15 inches. 

Selah soils are moderately deep and well drained. 
They formed in loess and old alluvium. The surface layer 
and the upper part of the subsoil are silt loam. The lower 
part of the subsoil is silty clay loam or clay loam A lime- 
and silica-cemented pan is at a depth of about 34 
inches. 

Of minor extent in this unit are Cowiche, Esquatzel, 
Gorskel, Logy, Ritzville, Rock Creek, Roza, Selah, and 
Willis soils. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. 

The main limitation of this unit for irrigated crops IS 
depth to the cemented pan in the Gorst soils. Soil depth 
and steepness of slope make irrigation water 
management important. The Gorst soils are suited to 
permanent crops such as grasses and legumes and to 
orchards with perennial cover crops The Harwood soils 
are suited to orchards and to crops such as corn, grain, 
grapes, peas, grasses, and legumes. The Selah soils are 
suited to orchards and to crops such as grain, grasses, 
and legumes. 

The Harwood soils are suited to nonirrigated crops 
such as winter wheat if à summer fallow cropping system 
IS used. 

The production of forage on this unit is limited by low 
available water capacity and low annual precipitation. 
Proper grazing use combined with a deferred-rotation 
grazing system is the most effective and least expensive 
method of range management. 


This unit is suited to habitat for game birds, including 
dove, pheasant, and quail. 

The main limitations of this unit for use as homesites 
are depth to the cemented pan of the Gorst soils and 
the areas that have slopes of more than 15 percent. The 
pan hinders excavation. If the unit is used for septic tank 
absorption fields, slope can cause lateral seepage and 
surfacing of effluent in downslope areas. 


soils on uplands, ridgetops, and plateaus 


This group consists of six map units. It makes up 
about 45 percent of the survey area. The soils in this 
group are nearly level to steep. The native vegetation is 
mainly grasses, forbs, and shrubs. 

The soils in this group are very shallow to very deep 
and are well drained. They formed in loess, in residuum 
and colluvium derived from basalt, andesite, or 
sandstone, and in material derived from fine-textured 
sediment. 

This group is used mainly for nonirrigated crops and 
as rangeland. It is also used for irrigated field and 
orchard crops, irrigated hay and pasture, wildlife habitat, 
and homesites. 


6. Lickskillet-Starbuck 


Shallow, well drained, nearly level to steep soils; on 
uplands 


This map unit is in the northeastern part of the survey 
area, on Rattlesnake and Yakima Ridges, and along the 
eastern part of the area, near Byron. Slope is 0 to 60 
percent. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 700 to 3,200 feet. The average 
annual precipitation is 6 to 12 inches, the average 
annual air temperature is about 49 degrees F, and the 
frost-free season is 120 to 170 days 

This unit makes up about 9 percent of the survey area. 
It is about 35 percent Lickskillet soils and 15 percent 
Starbuck soils. The remaining 50 percent is components 
of minor extent. 

Lickskillet soils formed in loess and in residuum and 
colluvium derived from basalt. The surface layer is silt 
loam or very stony silt loam. The subsoil is very gravelly 
silt loam, very gravelly loam, or very cobbly loam. Basalt 
is at a depth of about 20 inches. Depth to basalt ranges 
from 12 to 20 inches. 

Starbuck soils formed in loess. The surface layer and 
the upper part of the subsoil are silt loam. The lower part 
of the subsoil is gravelly silt loam. Basalt is at a depth of 
about 16 inches. Depth to basalt ranges from 12 to 20 
inches. 

Of minor extent in this unit are Bakeoven, Bickleton, 
Cowiche, Esquatzel, Harwood, Kiona, Moxee, Renslow, 
Ritzville, Selah, Simcoe, and Willis soils and Rock 
outcrop. 

This unit is used mainly as rangeland. It ıs also used 
for irrigated crops, for wildlife habitat, and as homesites. 
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The production of forage on this unit is limited by low 
available water capacity and low annual precipitation. 

The main limitations of this unit for imgated crops are 
the shallow depth to bedrock and steepness of slope, 
which make proper irrigation water management 
important. 

This unit is well suited to habitat for game birds such 
as chukar and quail and for deer and bighorn sheep. 

The main limitations of this unit for 6 
development are the shallow depth to rock and the 
areas that have slopes of more than 15 percent. The 
rock hinders excavation. If this unit is used for septic 
tank absorption fields, the shallow depth to rock limits 
the absorption capacity of the soils and slope can cause 
lateral seepage and surfacing of effluent in downslope 
areas. 


7. Willis-Moxee 


Moderately deep and shallow, well drained, nearly level 
to moderately steep soils; on uplands 


This map unit is in the northeastern part of the survey 
area, along the southern flanks of Yakima and 
Rattlesnake Ridges. Slope is 0 to 30 percent. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,200 to 2,500 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 49 degrees F, and the frost-free 
season Is 125 to 160 days. 

This unit makes up about 8 percent of the survey area. 
It is about 35 percent Willis soils and 15 percent Moxee 
soils. The remaining 50 percent is components of minor 
extent. 

Willis soils are moderately deep and well drained. 
They formed in loess. The surface layer is fine sandy 
loam or silt loam. The subsoil and substratum are silt 
loam. A lime- and silica-cemented pan is at a depth of 
about 34 inches. Depth to the pan ranges from 20 to 40 
inches. 

Moxee soils are shallow and well drained. They 
formed in loess. The surface layer and subsoil are silt 
loam. The substratum is gravelly silt loam. A lime- and 
silica-cemented pan is at a depth of about 18 inches. 
Depth to the pan ranges from 10 to 20 inches 

Of minor extent in this unit are Cowiche, Finley, 
Ritzville, Scooteney, and Starbuck soils. 

This unit is used for irrigated crops, irrigated hay and 
pasture, nonirrigated crops, rangeland, wildlife habitat, 
and homesites. 

The main limitation of this unit for irrigated crops are 
depth to a cemented pan and steepness of slope, which 
make irrigation water management important. The Moxee 
soils are suited to permanent crops such as grasses and 
legumes and to orchards with perennial cover crops. The 
Willis soils are suited to orchards and to crops such as 
corn, grain, grapes, peas, grasses, and legumes. 
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The main limitations of this unit for nonirrigated crops 
are low annual precipitation and the hazard of water 
erosion. The Willis soils are suited to the production of 
winter wheat if a summer fallow cropping system is used. 

The production of forage is limited by low annual 
precipitation and low available water capacity. Proper 
grazing use along with a deferred-rotation grazing 
system is the most effective and least expensive method 
of range management. 

This unit is suited to habitat for game birds such as 
dove, pheasant, and quail. 

The main limitations of this unit for use as homesites 
are depth to the cemented pan and the areas that have 
slopes of more than 15 percent. The pan hinders 
excavation. The shallow and moderate depth of the soils 
in this unit limits the capacity of septic tank absorption 
fields Slope can cause lateral seepage and surfacing of 
effluent in downslope areas. 


8. Ritzville-Starbuck 


Very deep, deep, and shallow, well drained, nearly level 
to steep soils; on uplands 


The map unit is mainly on Horse Heaven Hills and in 
Moxee Valley. A few areas of the unit are west of 
Yakima, west of Selah, and on the northwestern end of 
Rattlesnake Ridge. Slope is 0 to 60 percent. The native 
vegetation is mainly grasses, forbs, and shrubs 
Elevation is 700 to 2,500 feet. The average annual 
precipitation is 6 to 12 inches, the average annual ۷ 
temperature is about 49 degrees F, and the frost- free 
season Is 130 to 170 days. 

This unit makes up about 12 percent of the survey 
area. It is about 75 percent Ritzville soils and 10 percent 
Starbuck soils. The remaining 15 percent is components 
of minor extent. 

Ritzville soils are deep and very deep and are well 
drained. They formed in loess. The soils are silt loam to 
a depth of 60 inches or more 

Starbuck soils are shallow and well drained. They 
formed in loess. The surface layer and the upper part of 
the subsoil are silt loam. The lower part of the subsoll is 
gravelly silt loam. Basalt is at a depth of about 16 
inches Depth to basalt ranges from 12 to 20 inches. 

Of minor extent in this unit are Bickleton, Cowiche, 
Esguatzel, Kiona, Renslow, Selah, and Willis soils and 
Rock outcrop. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites 

The main limitations of this unit for irrigated crops are 
depth to rock in the Starbuck soils and a hazard of water 
erosion Depth to rock and steepness of slope make 
irrigation water management important. The Starbuck 
soils generally are suited to permanent crops such as 
grasses and legumes and to orchards with cover crops 
Crops commonly grown on the Ritzville soils include 


grain, corn, grapes, hops, mint, peas, and tree fruit. 
Grasses and legumes are grown for hay, pasture, and 
seed. 

The main limitation of the Ritzville soils for use as 
nonirrigated cropland is low annual precipitation. These 
soils are well suited to the production of winter wheat if a 
summer fallow cropping system is used. Starbuck soils 
are not used for nonirrigated crops. 

The production of forage on the Starbuck soils is 
limited by low available water capacity The Ritzville soils 
are well suited to the production of forage. 

This unit provides habitat for game birds such as 
pheasant, quail, and dove 

The main limitation of the Starbuck soils for use as 
homesites is depth to rock, which hinders excavation 
The Ritzville soils have few limitations. If the soils in this 
unit are used for septic tank absorption fields, steepness 
of slope can cause lateral seepage and surfacing of 
effluent in downslope areas. 


9. Taneum-Tieton 


Deep and very deep, well drained, nearly level to steep, 
moist soils; on uplands 


This map unit is in the northern part of the Wenas 
Valley and in the vicinity of Tieton and Cowiche. Slope is 
0 to 60 percent. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation is 1,500 to 3,000 feet. The 
average annual air temperature is about 49 degrees F, 
the average annual precipitation is 11 to 18 inches, and 
the frost-free season is 120 to 150 days. 

This unit makes up about 4 percent of the survey area. 
It is about 40 percent Taneum soils and 40 percent 
Tieton soils. The remaining 20 percent is components of 
minor extent. 

Taneum soils are very deep and well drained. They 
formed in loess overlying weathered sandstone. The 
surface layer is loam. The subsoil is silty clay loam or 
clay loam. The substratum to a depth of 60 inches or 
more is loam or sandy loam. 

Tieton soils are deep and well drained. They formed in 
loess and in material weathered from andesite. The 
surface layer is fine sandy loam or loam. The subsoil is 
loam, silty clay loam, or clay loam. The substratum Is 
loam. Weathered andesite is at a depth of about 50 
inches. Depth to andesite ranges from 40 to 60 inches. 

Of minor extent in this unrt are Clint, Esguatzel, Logy, 
McDaniel, Meystre, Rock Creek, and Roza soils. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. 

The Tieton soils are surted to irrigated crops. The main 
limitations are a hazard of soil blowing in areas that have 
a fine sandy loam surface layer and a hazard of water 
erosion in areas that have a loam surface layer. Crops 
grown include tree fruit, grain, and grapes. Grasses and 
legumes are also grown for hay and pasture. The main 


10 


limitation of the soils for growing tree fruit is the length of 
the growing season. The Taneum soils generally are not 
irrigated. 

This unit is suited to nonirrigated crops. The main 
limitation is low annual precipitation. The soils in this unit 
are suited to the production of winter wheat in rotation 
with summer fallow and spring barley. 

This unit is well suited to use as rangeland. Most of 
the areas of rangeland are on the Taneum soils. 

This unit is well suited to habitat for game birds such 
as pheasant, quail, and dove and for deer and elk. 

The main limitations of this unit for use as homesites 
are shrink-swell potential and the areas that have slopes 
of more than 15 percent. If the unit is used for septic 
tank absorption fields, slope can cause lateral seepage 
and surfacing of effluent in downslope areas. 


10. Rock Creek-McDaniel 


Very shallow and very deep, well drained, nearly level to 
steep soils; on plateaus and ridgetops on uplands 


This unit ıs in the northwestern part of the survey area. 
Slope is O to 65 percent The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 1,200 to 3,300 
feet. The average annual precipitation is 12 to 18 inches, 
the average annual air temperature is about 49 degrees 
F, and the frost-free season is 120 to 170 days. 

This unit makes up about 9 percent of the survey area. 
It is about 55 percent Rock Creek soils and 20 percent 
McDaniel soils The remaining 25 percent is components 
of minor extent. 

Rock Creek soils are on plateaus and ridgetops on 
uplands. These soils are very shallow and well drained. 
They formed in loess and in residuum derived from 
basalt. The surface layer is very stony silt loam. The 
subsoil is very cobbly clay Basalt is at a depth of about 
10 inches. Depth to basalt ranges from 8 to 15 inches. 

McDaniel soils are on uplands. These soils are very 
deep and well drained. They formed in loess and in 
colluvium derived from basalt. The surface layer is very 
stony loam. The underlying material to a depth of 60 
inches or more is very gravelly clay loam, very cobbly 
silty clay loam, or extremely cobbly silty clay loam. 

Of minor extent in this unit are Clint, Esquatzel, Logy, 
Meystre, Roza, and Taneum soils. 

This unit is used as rangeland, for wildlife habitat, and 
as homesites. 

The production of forage on the Rock Creek soils is 
limited by low available water capacity. The McDaniel 
soils are well suited to use as rangeland. Seeding is 
difficult because of stones on the surface. Proper grazing 
use and periodic rest of areas of rangeland are the most 
effective and least expensive methods of range 
management and erosion control. 

This unit is well suited to habitat for deer, elk, bighorn 
sheep, and game birds such as chukar and pheasant. 

The main limitations for homesites on the Rock Creek 
soils are the very shallow depth to bedrock, large 
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stones, and the areas that have slopes of more than 15 
percent. The bedrock hinders excavation. The presence 
of large stones can interfere with the operation of 
equipment and the installation of absorption lines. The 
McDaniel soils generally are not used as homesites. 


11. Cowiche-Roza 


Very deep, well drained, nearly level to steep soils; on 
uplands 


This map unit ts in the north-central part of the survey 
area, on the north and south sides of the VVenas Valley 
and northwest of Selah. Slope is 2 to 60 percent. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,000 to 2,000 feet. The average annual air 
temperature is about 50 degrees F, the average annual 
precipitation is 8 to 12 inches, and the frost-free season 
is 135 to 160 days. 

This unit makes up about 3 percent of the survey area. 
It is about 40 percent Cowiche soils and 35 percent 
Roza soils. The remaining 25 percent is components of 
minor extent. 

Cowiche soils formed in residuum derived from 
sandstone and have a mantle of loess. The surface layer 
and subsoll are loam. The upper part of the substratum 
is very fine sandy loam, and the lower part to a depth of 
60 inches or more is loamy fine sand. 

Roza soils formed in material derived from fine- 
textured sediment. The surface layer is clay loam. The 
subsoll is clay loam or silty clay. The substratum to a 
depth of 60 inches or more is silty clay, silty clay loam, 
or clay loam. : 

Of minor extent in this unit are Cleman, Gorst, 
Harwood, Logy, Rock Creek, and Taneum soils and 
Torriorthents. 

This unit is used mainly as rangeland and for wildlife 
habitat. Some areas are used for irrigated and 
nonirrigated crops and as homesites. 

This unit is suited to use as rangeland. Proper grazing 
use and periodic rest of the areas of rangeland are the 
most effective methods of range management and 
erosion control. Range seeding is a suitable practice if 
the range vegetation is in poor condition. 

This unit is suited to habitat for game birds such as 
chukar, quail, and pheasant and for deer and elk. 

The main limitations of this unit for irrigated crops are 
steepness of slope, a hazard of water erosion on the 
Cowiche soils, and the slow permeability of the Roza 
soils. Proper irrigation water management Is needed to 
prevent overirrigation and reduce the risk of water 
erosion. Applications of irrigation water should be 
adjusted to the slow permeability of the Roza soils. 

The Cowiche soils are suited to nonirrigated crops. 
The average annual precipitation is too low for annual 
cropping; however, the soils are suited to the production 
of winter wheat if a summer fallow cropping system is 
used. 
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The main limitations of this unit for use as homesites 
are the shrink-swell potential and slow permeability of 
the Roza soils. If the unit is used for septic tank 
absorption fields, steepness of slope in places can 
cause lateral seepage and surfacing of effluent in 
downslope areas. 


soils on uplands and mountains and in canyons 


This group consists of two map units. It makes up 
about 23 percent of the survey area. The soils In this 
group are nearly level to very steep. The native 
vegetation is mainly conifers, grasses, forbs, and shrubs. 

The soils in this group are moderately deep and very 
deep and are well drained. They formed in residuum and 
colluvium derived from basalt and containing loess and 
volcanic ash. 

This group is used mainly as grazable woodland and 
rangeland and for wildlife habitat. 


12. Jumpe-Sutkin-Sapkin 


Very deep and moderately deep, well drained, nearly 
level to very steep soils; on uplands, mountainsides, and 
smooth mountaintops, in canyons, and on long, broad 
ndges 


This map unit is in the western part of the survey area. 
Slope is 0 to 75 percent. The native vegetation is mainly 
conifers, grasses, forbs, and shrubs Elevation is 2,400 
to 5,800 feet. The average annual precipitation is 18 to 
40 inches, the average annual air temperature is about 
49 degrees F, and the average frost-free season is 95 to 
130 days. 

This unit makes up about 18 percent of the survey 
area. It is about 35 percent Jumpe soils, 20 percent 
Sutkin soils, and 20 percent Sapkin soils. The remaining 
25 percent is components of minor extent. 

Jumpe soils are on mountainsides, on long, broad 
ridges, and in canyons. These soils are very deep and 
well drained. They formed in residuum and colluvium 
derived from basalt and containing a minor amount of 
loess and volcanic ash. The surface layer is stony loam 
The subsoil and substratum to a depth of 60 inches or 
more are extremely cobbly loam. 

Sutkin soils are on mountainsides and in canyons. 
They are very deep and well drained They formed in 
colluvium and residuum derived from basalt and 
containing a minor amount of loess. The surface layer is 
stony loam. The subsoll is very cobbly loam or extremely 
cobbly loam. The substratum to a depth of 60 inches or 
more is cobbly loam. 

Sapkin soils are on uplands and mountainsides. These 
soils are moderately deep and well drained. They formed 
in colluvium and residuum derived from basalt and 
containing a minor amount of loess. The surface layer is 
very stony loam or loam. The subsoil is cobbly loam, 
very cobbly loam, or extremely cobbly clay loam. Basalt 
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is at a depth of about 27 inches. Depth to basalt ranges 
from 20 to 40 inches. 

Of minor extent in this unit are Bocker, Carmack, 
Loneridge, Mippon, and Tekison soils and areas of 
Rubble land and Rock outcrop. 

This unit is used as grazable woodland and for wildlife 
habitat. 

The Jumpe and Sutkin soils in this unit are suited to 
the production of Douglas-fir and ponderosa pine 
Douglas-fir is the dominant species on the Jumpe soils, 
and ponderosa pine is the dominant species on the 
Sutkin soils. The areas of Rubble land and Rock outcrop 
can hinder harvesting. Use of conventional methods of 
harvesting trees may be difficult in the steeper areas. 

The Sapkin soils are well suited to the production of 
forage, but the production of forage is low on the Jumpe 
and Sutkin soils. The forage can be improved by seeding 
adapted species. The presence of logging debris limits 
seeding 

This unit is well suited to use as habitat for elk, deer, 
and bighorn sheep. 


13. Naxing-Darland 


Very deep, well drained, gently sloping to very steep 
soils; on mountains and broad ridges 


This map unit Is in the western part of the survey area 
Slope is 5 to 75 percent. The native vegetation is mainly 
conifers, grasses, forbs, and shrubs. Elevation is 5,000 
to 7,000 feet. The average annual precipitation is 22 to 
50 inches, the average annual air temperature is about 
41 degrees F, and the average growing season, at 28 
degrees F, is 80 to 120 days. 

This unit makes up about 5 percent of the survey area. 
It is about 45 percent Naxing soils and 10 percent 
Darland soils The remaining 45 percent is components 
of minor extent. 

Naxing soils are on mountains and broad ridges. 
These soils formed in colluvium derived dominantly from 
basalt, volcanic ash, and loess. The surface layer is 
stony loam or loam The subsoil is very cobbly loam. The 
substratum to a depth of 60 inches or more is extremely 
cobbly loam. 

Darland soils are on south-facing mountainsides 
These soils formed in colluvium derived from basalt. The 
surface layer is stony loam, very gravelly loam, or very 
cobbly loam. The subsoil is extremely cobbly loam. The 
substratum to a depth of 60 inches or more is extremely 
cobbly sandy loam. 

Of minor extent in this unit are Tumac soils, 
Cryumbrepts, moderately well drained Saydab soils, and 
Aquic Cryandepts. 

This unit is used as grazable woodland, as rangeland, 
and for wildlife habitat. 

The Naxing soils are suited to the production of 
subalpine fir, western larch, lodgepole pine, and 
Engelmann spruce; however, stands of merchantable 
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timber are not produced on these solls. The large 
amount of volcanic ash in the soils increases the risk of 
erosion and results in low load-bearing strength. 
Additions of coarse base rock are needed for roads 

The Darland soils are not forested and are suited to 
the production of forage. The main limitations are the 
short growing season, steepness of slope, and stones 
on the surface. Steepness of slope limits accessibility. 
The production of forage on the Naxing solls is limited by 
the density of the overstory canopy and the short 
growing season. The presence of logging debris limits 
seeding. 

This unit is well suited to habitat for bears and other 
mammals and to summer range for deer and elk. 


broad land use considerations 


The soils in this survey area have potential for a 
variety of uses such as irrigated cropland, orchards, 
nonırrıgated cropland, rangeland, grazable woodland, 
wildlife habitat, homesite development, and recreation. 

Approximately 30 percent of the acreage in the survey 
area IS used as irrigated cropland. The major crops 
grown include apples, cherries, hops, asparagus, and 
corn. Grasses and legumes are grown for hay, pasture, 
and seed. The areas of cropland are primarily in valleys 
In general map units 1, 2, 3, 4, 5, 7, and 8. The 
Lickskillet and Starbuck soils in map unit 6 are shallow 
and are suited to permanent pasture or to orchards with 
a perennial cover crop The Ritzville soils in map unit 8 
are well suited to irrigated crops I irrigation water 6 
available. The main limitation ts the hazard of erosion. 
The Tieton soils in map unit 9 are also used for irrigated 
crops. 

The soils in map unit 1 have a seasonal high water 
table, are subject to flooding, and are affected by salts 
or alkali in some areas Installing adequate drains and 
leaching excess salts may be needed to achieve 
optimum yields. The soils in map unit 2 have low 
available water capacity, and frequent applications of 
irrigation water are needed. The soils in map unit 3 are 
sandy and are subject to a high hazard of wind erosion 
Frequent applications of irrigation water are needed to 
reduce soil blowing and to satisfy crop needs Map unit 4 
is the largest and best suited unit for use as Irrigated 
cropland. It consists mainly of Warden soils The hazard 
of erosion is the main limitation in map units 4, 5, 7, and 
8. Soils that are moderately deep or shallow to a 
hardpan are a concern in map units 5 and 7 because the 
hardpan is a limitation for the construction of irrigation 
systems. 

About 7 percent of the acreage in the area is used 


as nonirrigated cropland. The soils in map units 4, 8, and 
9 are well suited to a winter wheat-fallow cropping 
system. These include the Warden, Ritzville, and 
Taneum soils. The Harwood and Willis soils in map units 
5 and 7 are suited to nonirrigated winter wheat but are 
less productive than the Warden, Ritzville, and Taneum 
soils. 

About 48 percent of the survey area is used as 
rangeland. Most of the areas of rangeland are on soils in 
map units 6, 7, 10, and 11. These include the Lickskillet, 
Willis, Rock Creek, and Roza soils. Soils in most other 
map units are well suited to use as rangeland, but their 
characteristics allow them to be used for more intensive 
purposes. The soils in map units 12 and 13 are forested, 
but they provide low yields of forage. These include the 
Jumpe, Sutkin, and Naxing soils. 

About 15 percent of the survey area is used as 
grazable woodland, which ts mainly in map units 12 and 
13. The Jumpe and Sutkin soils in unit 12 produce good 
stands of Douglas-fir. The soils in map unit 13 generally 
are less productive because of the climate 

The soils in all of the map units are suited to wildlife 
habitat. Wetland and shallow water areas in map units 1 
and 2 provide good habitat for waterfowl and wading 
birds. Map units 3, 4, 5, 6, 7, 8, 9, and 10 provide 
suitable habitat for upland game birds such as dove, 
pheasant, and quail The soils in map units 9, 11, and 12 
provide good habitat for big game such as deer, elk, and 
some bighorn sheep. 

Most of the map units are suited to use as homesites. 
In general, the nearly level to strongly sloping Warden 
and Ritzville soils m map units 4 and 8 are well suited for 
use as homesites Depth to the hardpan or bedrock 
severely limits the soils in map units 5, 6, and 7 for use 
as homesites. Map unit 1 is poorly suited because of the 
hazard of flooding and wetness. The Weirman soils in 
map unit 2 are also subject to flooding. The Roza soils in 
map unit 11 are poorly suited for use as homesites 
because of high shrink-swell potential In the other map 
units, steepness of slope, depth to rock, permeability, 
and stones are the main limitations. 

The soils in map units 1 and 2 have low potential for 
use as recreation sites because of the hazard of 
flooding. The soils in the other map units have some 
potential, depending on steepness of slope, soil depth, 
and the characteristics of the surface layer. Map units 
10, 11, and 12 are used most extensively for hiking, 
horseback riding, cross-country skiing, fishing, hunting, 
and snowmobiling, The Oak Creek and L T. Murray 
Wildlife Recreation Areas and the Darland Loop are in 
these map units. The Yakima River, north of Selah, is 
used for boating and rafting. 


detailed soil map units 
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The map units on the detailed soll maps at the back of 
this survey represent the soils in the survey area The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soll, is given 
under "Use and management of the soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into 7 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Warden silt loam, 2 to 5 
percent slopes, is one of several phases in the Warden 
series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The 
pattern and proportion of the soils are somewhat similar 
in all areas. Harwood-Gorst complex, 0 to 25 percent 
slopes, is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major Soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 


small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support httle or no 
vegetation. Rock outcrop is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


map unit descriptions 


1—Aquic Cryandepts, gently sloping. These deep, 
moderately well drained soils are in swales on alluvial 
fans and on stream terraces. They formed in alluvium 
that is derived from basalt and contains some volcanic 
ash and loess. Slope is 0 to 3 percent. The native 
vegetation is mainly grasses Elevation is 4,400 to 6,300 
feet. The average annual precipitation is 30 to 50 inches, 
the average annual air temperature is about 41 degrees 
F, and the average frost-free season is 60 to 95 days. 

No single profile is typical of Aquic Cryandepts, but 
one commonly observed in the survey area has a 
surface layer of dark brown and brown silt loam about 15 
inches thick. The subsoll is yellowish brown extremely 
cobbly silt loam and light yellowish brown very cobbly 
sandy loam about 16 inches thick. The substratum is 
yellow very gravelly silt loam about 13 inches thick. 
Basalt is at a depth of about 44 inches. Depth to basalt 
ranges from 40 to 60 inches or more. 

Included in this unit are areas of poorly drained and 
somewhat poorly drained soils in depressional areas and 
Some areas of soils that have a clay subsoil. Included 
areas make up about 15 percent of the total acreage. 

Permeability of these Aquic Cryandepts is moderate. 
Effective rooting depth is 40 to 60 inches or more. 
Available water capacity is moderate. Runoff is slow, and 
the hazard of water erosion is slight. 

This unit is used as rangeland and for wildlife habitat 
and recreation. 

The present vegetation is mainly bluegrass, fescue, 
sedges, quaking aspen, and false-hellebore The 
production of forage is limited by the short growing 
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season. Because this unit consists of open meadows 
interspersed with heavily timbered areas, grazing 
pressure can be severe. The establishment of salt licks 
and livestock watering facilities away from the meadows 
or construction of management fences improves the 
distribution of grazing by livestock and wildlife and 
reduces the grazing pressure on the meadows. 

Following severe overgrazing, seeding reduces soil 
erosion, preserves water quality, and increases 
production. Seeding can be done at any time of the year, 
but seeding late in summer or in fall is most successful. 
Soil wetness is the major factor limiting seeding. 
Broadcast seeding is the most effective method. 
Adapted grasses and legumes should be seeded on this 
unit. 

This map unit is in capability subclass Vlw, 
nonirrigated. 


2—Ashue loam. This very deep, well drained soil is 
on low terraces. It formed in alluvium. Slope is 0 io 2 
percent. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 700 to 1,700 feet. The average 
annual precipitation is 7 to 9 inches, the average annual 
air temperature is about 51 degrees F, and the average 
frost-free season is 130 to 180 days. 

Typically, the surface layer is brown loam about 10 
inches thick. The upper part of the subsoil is yellowish 
brown very gravelly loam about 5 inches thick, and the 
lower part is yellowish brown very gravelly sandy clay 
loam about 14 inches thick. The upper part of the 
substratum is dark yellowish brown very gravelly sandy 
loam about 5 inches thick, and the lower part to a depth 
of 60 inches or more is dark grayish brown extremely 
gravelly sand. In some areas the surface layer is cobbly 
or gravelly. 

Included in this unit are small areas of Naches, 
Weirman, Logy, Zillah, and Yakima soils. 

Permeability of this Ashue soil is moderately slow 
above the extremely gravelly sand part of the substratum 
and very rapid through ıt Available water capacity is low. 
Effective rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of water erosion is slight. 

This unit is used for irrigated field and orchard crops, 
wildlife habitat, and homesites. The main irrigated crops 
are corn, grapes, mint, peas, tree fruit, and asparagus. 
Grasses and legumes are grown for hay, pasture, and 
seed. 

The main limitation for irrigated crops is the low 
available water capacity. Furrow, corrugation, drip, and 
sprinkler irrigation systems are suited to the soll in this 
unit. The type of irrigation system used generally 
depends on the kind of crop grown If surface irrigation is 
used, the risk of erosion can be minimized by keeping 
runs short. Use of sprinkler or drip Irrigation permits the 
even, controlied application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
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applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content and tilth. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Use of vegetated filter strips at the end of rows 
reduces the volume of sediment in the tailwater. 
Exposing the very gravelly part of the substratum when 
leveling fields should be avoided. Shallow cuts are 
feasible in some areas. 

This unit is poorly suited to homesite development. 
The main limitation is the content of gravel and large 
stones. Dustiness can be a problem during construction 
on large building sites. Building sites should be disturbed 
as little as possible. Cutbanks are not stable and are 
subject to caving in. 

The main limitation for septic tank absorption fields is 
seepage. If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. Large stones can 
interfere with the installation of absorption fields. 

This map unit is in capability subclass Ills, irrigated. 


3—Bakeoven very cobbly silt loam, 0 to 30 percent 
slopes. This very shallow, well drained soil is on 
uplands. It formed in loess and in residuum derived from 
basalt. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 1,500 to 3,200 feet. The 
average annual precipitation is 10 to 12 inches, the 
average annual air temperature is about 50 degrees F, 
and the average frost-free season is 135 to 150 days. 

Typically, the surface layer is brown very cobbly silt 
loam about 4 inches thick. The upper part of the subsoil 
is dark yellowish brown gravelly clay loam about 3 
inches thick, and the lower part is dark yellowish brown 
very gravelly clay loam about 3 inches thick. Basalt is at 
a depth of about 10 inches. Depth to basalt ranges from 
4 to 12 inches. In some areas the surface layer is stony. 

Included in this unit are areas of Lickskillet, Moxee, 
and Starbuck soils. 

Permeability of this Bakeoven soil is moderately slow. 
Available water capacity is low. Effective rooting depth is 
4 to 12 inches. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used as rangeland, for wildlite habitat, and 
as homesites. 

The potential native vegetation on this unit is mainly 
stiff sagebrush and Sandberg bluegrass. The production 
of forage is limited by the low available water capacity. If 
the range is overgrazed, the proportion of preferred 
forage plants such as Sandberg bluegrass decreases 
and the proportion of less preferred forage plants such 
as forbs, sagebrush, and annual grasses increases. 
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Areas that are heavily infested with undesirable 
vegetation can be improved with such methods as 
chaining, railing, chemical treatment, and prescribed 
burning. Seeding on this unit generally is not practical. 

This unit is poorly suited to homesite development. 
The main limitations are very shallow depth to rock, 
large stones, and steepness of slope in areas where the 
slope is more than 15 percent. The very shallow depth 
to rock hinders excavation. 

The main limitations for septic tank absorption fields 
are large stones, very shallow depth to rock, and 
steepness of slope. Because of the very shallow depth 
to rock and steepness of slope, effluent from absorption 
fields can surface in downslope areas and thus create a 
hazard to health. Large stones can mterfere with the 
installation of absorption lines. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


4—Bickleton silt loam, 0 to 5 percent slopes. This 
deep, well drained soil is on uplands. It formed in loess 
and in residuum derived from basalt. The native 
vegetation is mainly grasses and forbs. Elevation is 
2,600 to 3,200 feet. The average annual precipitation is 
11 to 14 inches, the average annual air temperature is 
about 47 degrees F, and the average frost-free season 
is 120 to 160 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 10 inches thick. The subsoil is brown silt 
loam about 16 inches thick. The upper part of the 
substratum is pale brown silt loam about 9 inches thick, 
and the lower part is calcareous, brown extremely 
gravelly silty clay loam about 7 inches thick. Basalt is at 
a depth of about 42 inches. Depth to basalt ranges from 
40 to 60 inches. In some areas a thin capping of gravel 
conglomerate overlies the basalt. 

Included in this unit are areas of Renslow and Rock 
Creek soils and areas of Bickleton soils that have slopes 
of more than 5 percent. 

Permeability of this Bickleton soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is slow, and the hazard of 
water erosion is slight. 

This unit is used for nonirrigated crops, for wildlife 
habitat, and as rangeland. 

The main limitations for nonirrigated crops are the low 
annual precipitation and the hazard of water erosion 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. 

Erosion can be reduced by seeding fall grain early, 
stubble mulching, tilling on the contour or across the 
slope, and shaping waterways and seeding them to 
perennial grass. Drop structures are needed in places to 
control the flow of runoff in waterways Use of terraces, 
diversions, and stripcropping, either singly or in 
combination, is advisable on long slopes. 
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The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, Idaho fescue, and Sandberg 
bluegrass. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as Sandberg bluegrass, 
cheatgrass, big sagebrush, and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved with such methods as 
chaining, railing, beating, chemical treatment, plowing, 
and prescribed burning. Range seeding is a suitable 
practice if the range vegetation is in poor condition. The 
unit should be seeded in fall using a drill. Adapted 
grasses and legumes should be seeded. 

This map unit is in capability subclass Ille, nonirrigated. 


5—Bickleton silt loam, 5 to 20 percent slopes. This 
deep, well drained soil is on uplands. It formed in loess 
and in residuum derived from basalt. Slope is dominantly 
about 10 percent. The native vegetation is mainly 
grasses and forbs. Elevation is 2,600 to 3,200 feet. The 
average annual precipitation is 11 to 14 inches, the 
average annual air temperature Is about 47 degrees F, 
and the average frost-free season is 120 to 160 days. 

Typically, the surface layer is dark grayish brown silt 
loam about 10 inches thick. The subsoil is brown silt 
loam about 16 inches thick. The upper part of the 
substratum Is calcareous, pale brown silt loam about 9 
inches thick, and the lower part is calcareous, brown 
extremely gravelly silty clay loam about 7 inches thick 
Basalt is at a depth of about 42 inches. Depth to basalt 
ranges from 40 to 60 inches. In some areas a thin 
capping of gravel overlies the basalt. 

Included in this unit are areas of Renslow and Rock 
Creek soils and areas of Bickleton soils that have slopes 
of more than 20 percent. 

Permeability of this Bickleton soll is moderate. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is medium, and the hazard of 
water erosion is moderate 

This unit is used for nonirrigated crops and as 
rangeland. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. 

Erosion can be reduced by seeding fall grain early, 
stubble mulching, tilling on the contour or across the 
slope, and shaping waterways and seeding them to 
perennial grass Drop structures are needed in places to 
control the flow of runoff in waterways. Terracing and 
stripcropping, either singly or in combination, may also 
be advisable. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, Idaho fescue, and Sandberg 
bluegrass. If the range is overgrazed, the proportion of 
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preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as Sandberg bluegrass, 
cheatgrass, big sagebrush, and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved vvith such methods as 
chaining, railing, beating, chemical treatment, plowing, 
and prescribed burning. Range seeding is a suitable 
practice if the range vegetation is in poor condition The 
unit should be seeded in fall using a drill. Adapted 
grasses and legumes should be seeded. 


This map unit is in capabihty subclass Ille, nonirrigated. 


6—Bocker very cobbly loam, 0 to 25 percent 
slopes. This very shallow, well drained soil is on 
mountaintops and broad ridgetops. It formed in residuum 
that is derived from basalt and includes a small amount 
of loess. The native vegetation is mainly grasses and 
shrubs. Elevation is 2,800 to 5,500 feet. The average 
annual precipitation is 18 to 40 inches, the average 
annual arr temperature is about 42 degress F, and the 
average frost-free season is 85 to 130 days. 

Typically, the surface layer is dark grayish brown very 
cobbly loam about 3 inches thick. The subsoil is dark 
brown very cobbly loam about 4 inches thick. Fractured 
basalt Is at a depth of about 7 inches Depth to basalt 
ranges from 5 to 10 

Included in this unit are about 15 percent Sapkin soils 
on mounds and about 5 percent Jumpe, Sutkin, and 
Loneridge soils. 

Permeability of this Bocker soil is moderate. Available 
water capacity is low. Effective rooting depth is 5 to 10 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation on this unit is mainly 
Sandberg bluegrass, bottlebrush squirreltail, and 
eriogonum. The production of forage is limited by 
cobbles on the surface, very shallow depth to rock, and 
low available water capacity. If the range is overgrazed, 
the proportion of preferred forage plants such as 
Sandberg bluegrass and buckwheat decreases and the 
proportion of less preferred forage plants such as forbs 
and cheatgrass increases. 

This unit is limited for livestock watering ponds and 
other water impoundments because of the very shallow 
depth to rock. Water tanks, springs, wells, and pipeline 
systems can be used to provide water for livestock. 
Seeding is not feasible because of the cobbles on the 
surface, low available water capacity, and very shallow 
soil depth. 

This map unit is in capability subclass Vils, 
nonırrigated. 


7—Bocker-dumpe complex, 0 to 15 percent slopes. 


This map unit is on smooth mountaintops and broad 
ridges. Slope is dominantly 5 percent. The native 
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vegetation is mainly grasses, shrubs, and scattered 
stands of conifers. Flevation is 3,500 to 5,000 feet The 
average annual precipitation is 25 to 40 inches, the 
average annual air temperature is about 42 degrees F, 
and the average frost-free season is 85 to 130 days. 

This unit is about 60 percent Bocker very cobbly loam 
and about 35 percent Jumpe stony loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used 

Included in this unit is about 5 percent Sapkin soils. 
Also included are areas of Bocker and Jumpe soils that 
have slopes of more than 15 percent and soils that are 
30 to 40 inches deep over basalt 

The Bocker soil is very shallow and well drained. It 
formed in residuum that is derived from basalt and 
includes a small amount of loess. Typically, the surface 
layer is dark grayish brown very cobbly loam about 3 
inches thick. The subsoil is dark brown very cobbly loam 
about 4 inches thick. Fractured basalt is at a depth of 
about 7 inches. Depth to basalt ranges from 5 to 10 
inches. 

Permeability of the Bocker soil is moderate. Available 
water capacity is low. Effective rooting depth is 5 to 10 
inches. Runoff is medium, and the hazard of water 
erosion ıs moderate. 

The Jumpe soil is very deep and well drained. It 
formed in residuum that is derived from basalt and 
includes a small amount of loess. Typically, the surface 
is covered with a mat of partially decomposed organic 
material about 2 inches thick. The surface layer is brown 
stony loam about 3 inches thick. The subsoil is brown 
extremely cobbly loam. The substratum to a depth of 60 
inches or more is yellowish brown extremely cobbly 
loam. In some areas the soll has an ashy mantle 4 to 12 
inches thick. 

Permeability of the Jumpe soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is slight. 

This unit is used for wildlife habitat and as rangeland 
and grazable woodland. 

Ponderosa pine and Douglas-fir are the main 
woodland species on the Jumpe soil. On the basis of a 
100-year site curve, the mean site index is 67 for 
ponderosa pine and 80 for Douglas-fir. Yield tables for 
normal, even-aged, unmanaged stands indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inch in diameter and larger is 52 cubic feet per acre 
for ponderosa pine at age 50 and 69 cubic feet per acre 
for Douglas-fir at age 40. The mean annual increment for 
trees 6.6 inches in diameter and larger at 80 years of 
age is 40 cubic feet per acre for ponderosa pine and 55 
cubic feet per acre for Douglas-fir. However, the typical 
basal area of stands on the Jumpe soil is about 70 
percent that of normal stands, and the total yield is 
correspondingly lower 
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The main concern for the harvesting of timber on the 
Jumpe soil is gaining access to the widely scattered, 
irregularly shaped timbered areas. The cobbles on the 
surface of the Bocker soil make access to the forested 
Jumpe soil difficult and thus hinder harvesting Wheeled 
and tracked equipment can be used in skidding 
operations. Unsurfaced roads and skid trails are slippery 
when wet, and they may be impassable during spring 
runoff or in rainy periods. Logging roads require suitable 
surfacing for year-round use. Rock for road construction 
generally is available on this unit 

Seedling establishment is the main concern in the 
production of timber on the Jumpe soil. If seed trees are 
present, natural reforestation of cutover areas by 
ponderosa pine and Douglas-fir occurs infrequently. 
Reforestation can be accomplished by planting 
ponderosa pine and Douglas-fir seedlings. The 
droughtiness of the surface layer during the dry summer 
months increases seedling mortality, especially on south- 
and southwest-facing slopes. 

The common forest understory plants on the Jumpe 
soil are elk sedge, pinegrass, lupine, ceanothus, and 
bitterbrush. The crown density in the areas where the 
woodland site index was measured is 20 percent. This 
soil is well suited to grazing and browsing. Seeding to 
adapted grazable vegetation following logging or burning 
late in summer or in fall generally is most successful 

The potential native rangeland vegetation on the 
Bocker soil is mainly Sandberg bluegrass, carrotleaf 
lomatium, and bottlebrush squirreltail If the range is 
overgrazed, the proportion of preferred forage plants 
such as Sandberg bluegrass decreases and the 
proportion of less desirable forbs and annual grasses 
increases. The main limitations for the use of the Bocker 
soil as rangeland are cobbles on the surface, low 
available water capacity, and depth to rock. Livestock 
grazing during the hot summer months may concentrate 
on the tree-shaded Jumpe soil and on nearby areas of 
the Bocker soll. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


8—Bocker-Sapkin complex, 0 to 25 percent slopes. 
This map unit ıs on smooth mountaintops and broad 
ridges Slope is dominantly about 5 percent. The native 
vegetation Is mainly grasses and shrubs. Elevation is 
3,200 to 5,000 feet. The average annual precipitation is 
18 to 35 inches, the average annual air temperature 6 
about 42 degrees F, and the average frost-free season 
is 95 to 130 days. 

This unit is about 65 percent Bocker very cobbly loam, 
0 to 25 percent slopes, and about 30 percent Sapkin 
very stony loam, 10 to 25 percent slopes. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 
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Included in this unit are areas of Sapkin soils that have 
slopes of more than 15 percent, Jumpe and Sutkin soils, 
Rock outcrop, and soils that are similar to these Bocker 
and Sapkin soils but are 40 to 60 inches deep over 
bedrock. Included areas make up about 5 percent of the 
total acreage. 

The Bocker soil is very shallow and well drained. It 
formed in residuum that is derived from basalt and 
includes a small amount of loess. Typically, the surface 
layer is dark grayish brown very cobbly loam about 3 
inches thick. The subsoll is dark brown very cobbly loam 
about 4 inches thick. Fractured basalt is at a depth of 
about 7 inches. Depth to basalt ranges from 5 to 10 
inches. 

Permeability of the Bocker soil is moderate. Available 
water capacity is low. Effective rooting depth is 5 to 0 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

The Sapkin soil is moderately deep and well drained It 
formed in residuum that is derived from basalt and 
includes a small amount of loess. Typically, the surface 
layer ıs about 15 inches thick. It is dark grayish brown 
very stony loam in the upper part and brown loam in the 
lower part. The upper part of the subsoil is brown cobbly 
loam about 12 inches thick, and the lower part is brown 
cobbly loam and extremely cobbly clay loam about 8 
inches thick. Basalt is at a depth of about 35 inches. 
Depth to basalt ranges from 20 to 40 inches. In some 
areas the surface layer is 4 to 10 inches thick. 

Permeability of the Sapkin soil is moderate Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion 
is moderate. 

This unit is used for wildlife habitat and as rangeland. 
The potential native vegetation on the Bocker soil is 
mainly Sandberg bluegrass, eriogonum, and bottlebrush 

squirreltail, and on the Sapkın soil it is mainly Idaho 
fescue, bluebunch wheatgrass, and threetip sagebrush 
The production of forage is limited by the very cobbly 
surface layer, depth to rock, and low available water 
capacity. Areas that are heavily infested with undesirable 
vegetation can be improved with such practices as 
chemical treatment and prescribed burning. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


9—Bocker-Sutkin complex, 0 to 7 percent slopes. 
This map unit is on smooth mountaintops and broad 
ndges. Slope is dominantly about 5 percent. The native 
vegetation is mainly grasses, shrubs, and scattered 
trees. Elevation is 2,800 to 4,800 feet. The average 
annual precipitation Is 18 to 22 inches, the average 
annual air temperature is about 42 degrees F, and the 
average frost-free season Is 95 to 130 days. 

This unit Is about 65 percent Bocker very cobbly loam 
and about 30 percent Sutkin stony loam. The 
components of this unit are so intricately intermingled 
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that it was not practical to map them separately at the 
scale used. 

Included in the unit are small areas of Sutkin soils that 
have slopes of more than 15 percent or that have a very 
cobbly clay subsoil. Included areas make up about 5 
percent of the total acreage. 

The Bocker soil is very shallow and well drained. It 
formed in residuum that is derived from basalt and 
includes a small amount of loess. Typically, the surface 
layer is dark grayish brown very cobbly loam about 3 
inches thick. The subsoll is dark brown very cobbly loam 
about 4 inches thick. Fractured basalt is at a depth of 
about 7 inches. Depth to basalt ranges from 5 to 10 
inches. 

Permeability of the Bocker soil is moderate. Available 
water capacity is low. Effective rooting depth is 5 to 10 
inches. Runoff is medium, and the hazard of water 
erosion is slight. 

The Sutkin soil is very deep and well drained. 
Typically, the surface layer is covered with a mat of 
partially decomposed organic material about 1/2 inch 
thick. The surface layer is dark brown stony loam about 
10 inches thick. The subsoil is dark yellowish brown very 
cobbly loam and extremely cobbly loam about 28 inches 
thick. The substratum to a depth of 60 inches or more is 
dark yellowish brown extremely cobbly loam. 

Permeability of the Sutkin soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more Runoff is medium, and the hazard of 
water erosion is slight. 

This unit is used for wildlife habitat and as rangeland 
and grazable woodland. 

Ponderosa pine and Douglas-fir are the main 
woodland species on the Sutkin soil. On the basis of a 
100-year site curve, the mean site index is 67 for 
ponderosa pine and 81 for Douglas-fir. Yield tables for 
normal, even-aged, unmanaged stands indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inch in diameter and larger is 52 cubic feet per acre 
for ponderosa pine at age 50 and 71 cubic feet per acre 
for Douglas-fir at age 45. The mean annual increment for 
trees 6.6 inches in diameter and larger at 80 years of 
age is 40 cubic feet per acre for ponderosa pine and 50 
cubic feet per acre for Douglas-fir. However, the typical 
basal area of stands on the Sutkin soil is about 90 
percent that of normal stands, and the total yield is 
correspondingly lower. 

The main concern for the harvesting of timber is 
gaining access to the widely scattered, irregularly shaped 
timbered areas of the Sutkin soil. The cobbles on the 
surface of the Bocker soil make access to the forested 
Sutkin soil difficult and thus hinder harvesting. Wheeled 
and tracked equipment can be used in skidding 
operations. Unsurfaced roads and skid trails are slippery 
when wet, and they may be impassable during spring 
runoff or in rainy periods. Logging roads require suitable 
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surfacing for year-round use. Rock for road construction 
generally is available on this unit. 

Seedling establishment on the Sutkin soil is the main 
concern in the production of timber. Where seed trees 
are present, natural reforestation of cutover areas by 
ponderosa pine and Douglas-fir occurs infrequently. 
Reforestation can be accomplished by planting 
ponderosa pine and Douglas-fir seedlings. Droughtiness 
of the soil increases seedling mortality, especially on 
south- and southwest-facing slopes. 

The common forest understory plants on the Sutkin 
soil are mainly pinegrass, elk sedge, yarrow, bitterbrush, 
and common snowberry. The crown density in the areas 
where the woodland site index was measured is 25 
percent. This soil is well suited to grazing. Seeding to 
adapted grazable vegetation following logging or burning 
late in summer or in fall generally is most successful. 

The potential native vegetation on the Bocker soil is 
mainly Sandberg bluegrass, eriogonum, and lomatium. 
The production of forage is limited by the very cobbly 
surface layer, depth to rock, and low available water 
capacity. 

If the range is overgrazed, the proportion of preferred 
forage plants such as Sandberg bluegrass decreases 
and the proportion of less desirable forbs and annual 
grasses increases. Livestock grazing during the hot 
summer months tends to concentrate on the shaded 
Sutkin soil and on nearby areas of the Bocker soil. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


10—Burke silt loam, 2 to 5 percent slopes. This 
moderately deep, well drained soil is on uplands. It 
formed in loess over a lime- and silica-cemented 
hardpan. Slope is dominantly about 4 percent. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,000 to 1,300 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is pale brown silt loam 
about 7 inches thick. The substratum is pale brown silt 
loam about 18 inches thick. A hardpan is at a depth of 
about 25 inches. Depth to the hardpan ranges from 20 
to 40 inches. The hardpan commonly is underlain by 
basalt. In some areas the surface layer is very fine sandy 
loam, in some areas fragments of the hardpan are 
scattered throughout the profile and on the surface, and 
in some areas the hardpan is underlain by gravelly 
alluvium, tuffaceous sandstone, or alternate layers of 
loess and hardpan. 

Permeability of this Burke soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 
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This unit Is used for irrigated field and orchard crops, 
wildlife habitat, and homesites. The main irrigated crops 
are corn, grain, grapes, hops, mint, peas, and tree fruit. 
Grasses and legumes are grown for hay, pasture, and 
seed. 

The main limitations for irrigated crops are depth to 
the cemented pan and the hazard of water erosion. 
Furrow, corrugation, drip, and sprinkler Irrigation systems 
are suited to the soil in this unit. The type of system 
used generally depends on the kind of crop grown. If 
furrow or corrugation irrigation systems are used, runs 
should be on the contour or across the slope. The risk of 
erosion can be minimized by keeping runs short. Use of 
sprinkler or drip irrigation permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. 

Cultivation prior to irrigation improves the water 
Infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overrrigation, 
applications of irrigation water should be adjusted to the 
available water capacity and the crop needs. Pipe, ditch 
lining, or drop structures should be installed in irrigation 
ditches to facilitate irrigation and prevent excessive ditch 
erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content and tilth. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. 

Growing mint in meadows rather than in rows greatly 
reduces water erosion. Using vegetated filter strips at the 
end of rows or using sediment ponds, or both, reduces 
the volume of sediment in the tailwater. Exposing the 
hardpan when leveling fields should be avoided. Shallow 
cuts are feasible in some areas. 

This unit is poorly suited to homesite development. 
The main limitation is the depth to the cemented pan, 
which hinders excavation. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
the depth to the cemented pan, which limits the capacity 
of the absorption fields. Use of long absorption lines 
helps to compensate for this limitation. 

This map unit is in capability subclass Ille, irrigated. 


11—Burke silt loam, 5 to 8 percent slopes. This 
moderately deep, well drained soils is on uplands. It 
formed in loess over a lime- and silica-cemented 
hardpan. The average size of areas is less than 35 
acres. Slope is dominantly about 7 percent. The native 
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vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,000 to 1,300 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is pale brown silt loam 
about 7 inches thick. The substratum is pale brown sult 
loam about 18 inches thick. A hardpan is at a depth of 
about 25 inches. Depth to the hardpan ranges from 20 
to 40 inches. The hardpan commonly is underlain by 
basalt. In some areas the surface layer is very fine sandy 
loam, in some areas fragments of the hardpan are 
scattered throughout the profile and on the surface, and 
in some areas the hardpan is underlain by gravelly 
alluvium, tuffaceous sandstone, or alternate layers of 
loess and hardpan. 

Included in this unit are small areas of Scoon, Shano, 
and Starbuck soils. 

Permeability of this Burke soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

This unit is used for irrigated field and orchard crops, 
wildlife habitat, and homesites. The main irrigated crops 
are corn, mint, grain, grapes, peas, and tree fruit. 
Grasses and legumes are grown for hay, pasture, and 
seed. 

The main limitations for irrigated crops are depth to 
the cemented pan, steepness of slope, and the hazard 
of water erosion. Drip and spnnkler irrigation systems are 
Suited to the soil in this unit. The type of system used 
generally depends on the kind of crop grown. Use of drip 
or sprinkler irrigation permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. Cultivation prior to irrigation improves the 
water infiltration rate; however, the fine soil particles 
dislodged during cultivation are highly susceptible to 
water erosion. This makes the initial. period of irrigation 
extremely critical. The water application rate should be 
reduced accordingly to help control runoff, erosion, and 
the production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available water capacity and the crop needs. 

Use of minimum tillage-and return of crop residue to 
the soil improve the organic matter content and tilth. 
Using a cropping system that includes close-growing, 
high-residue crops in the rotation and maintaining crop 
residue on the surface reduce water erosion. Growing 
mint in meadows rather than in rows also greatly 
reduces water erosion. 

This unit is poorly suited to homesite development. 
The main limitation is the depth to the cemented pan, 
which hinders excavation. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 
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The main limitation for septic tank absorption fields is 
the depth to the cemented pan, which limits the capacity 
of the absorption fields. Use of long absorption lines 
helps to compensate for this limitation. 

This map unit is in capability subclass llle, irrigated. 


12—Burke silt loam, 8 to 15 percent slopes. This 
moderately deep, well drained soil is on uplands. It 
formed in loess over a lime- and silica-cemented 
hardpan. Slope is dominantly about 12 percent. The 
native vegetation is mainly forbs and shrubs. Elevation is 
1,000 to 1,300 feet. The average annual precipitation is 
6 to 9 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free season 
is 135 to 180 days. 

Typically, the surface layer is pale brown silt loam 
about 7 inches thick. The substratum is pale brown silt 
loam about 18 inches thick. A hardpan is at a depth of 
about 25 inches. Depth to the hardpan ranges from 20 
to 40 inches. The hardpan is commonly underlain by 
basalt. In some areas the surface layer is very fine sandy 
loam, in some areas fragments of the hardpan are 
scattered throughout the profile and on the surface, and 
in some areas the hardpan is underlain by gravelly 
alluvium, tuffaceous sandstone, or alternate layers of 
loess and hardpan. 

Included in this unit are small areas of Scoon, Shano, 
and Starbuck soils and areas of Burke soils that have 
slopes of less than 8 percent or more than 15 percent. 

Permeability of this Burke soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

This unit is used for irrigated field and orchard crops, 
for nonirrigated crops, as rangeland, for wildlife habitat, 
and as homesites. The main irrigated crops are grain, 
grapes, and tree fruit. A cover crop is grown in orchards. 
Grasses and legumes are grown for hay, pasture, or 
seed. 

The main limitations for irrigated crops are depth to 
the cemented pan, steepness of slope, and the hazard 
of water erosion. Because of the steepness of slope, 
sprinkler and drip irrigation systems are best suited to 
the soil in this unit. If sprinkler irrigation is used, puddling 
reduces the water intake rate and impairs aeration. The 
water application rate should be reduced accordingly to 
help control runoff, erosion, and the production of 
sediment. To avoid loss of water and leaching of plant 
nutrients from overirrigation, applications of irrigation 
water should be adjusted to the available water capacity 
and the crop needs. 

Use of annual or perennial cover crops reduces 
erosion. A rotation of grain followed by alfalfa and grass 
commonly is used. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
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Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using diversions, and stripcropping. Drop structures are 
needed in places to control the flow of runoff in 
waterways. Waterways should be shaped and seeded to 
perennial grass. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. !f the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass decreases and 
proportion of less preferred forage plants such as big 
sagebrush, Sandberg bluegrass, and rabbitbrush 
increases. Areas that are heavily infested with 
undesirable vegetation can be improved by such 
methods as chaining, railing, beating, plowing, chemical 
treatment, and prescribed burning. Range seeding is a 
suitable practice if the range vegetation is in poor 
condition. The unit should be seeded in fall using a drill. 
Adapted grasses or legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is the depth to the cemented pan, 
which hinders excavation. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
the depth to the cemented pan, which restricts the 
capacity of the absorption fields. Use of long absorption 
lines helps to compensate for this limitation. Steepness 
of slope and the cemented pan can cause lateral 
movement and surfacing of effluent in downslope areas. 

This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


13—Carmack loam, 0 to 25 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
residuum derived from basaltic conglomerate and 
tuffaceous sandstone. The native vegetation is mainly 
conifers, grasses, and shrubs. Elevation is 2,200 to 
3,500 feet. The average annual precipitation is 20 to 35 
inches, the average annual air temperature is about 43 
degrees F, and the average growing season, at 28 
degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 2 inches thick. The 
upper part of the surface layer, where mixed to a depth 
of about 7 inches, is brown loam. The lower part is pale 
brown loam about 8 inches thick. The upper part of the 
subsoil is brown loam and pale brown silty clay loam 
about 28 inches thick, and the lower part to a depth of 
60 inches or more is pale brown loam. 

Included in this unit are small depressional areas that 
are poorly drained and areas of Carmack soils that have 
slopes of 25 to 50 percent. Included areas make up 
about 5 percent of the total acreage. 
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Permeability of this Carmack soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
Is 60 Inches or more. Runoff is medium, and the hazard 
of water erosion Is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Douglas-fir and ponderosa pine are the main woodland 
species on this unit. Among the trees of limited extent 
are western larch and scattered grand fir. On the basis 
of a 100-year site curve, the mean site index Is 105 for 
Douglas-fir and 82 for ponderosa pine. Yield tables for 
normal, even-aged, unmanaged stands indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inch in diameter and larger is 112 cubic feet per acre 
for Douglas-fir at age 40 and 72 cubic feet per acre for 
ponderosa pine at age 40. The mean annual increment 
for trees 6.6 inches in diameter and larger at 80 years of 
age is 100 cubic feet per acre for Douglas-fir and 60 
cubic feet per acre for ponderosa pine. However, the 
typical basal area of stands on this unit is about 70 
percent that of normal stands, and the total yield is 
correspondingly lower. 

The main limitation for the harvesting of timber is short 
periods of seasonal soil wetness. Wheeled and tracked 
equipment can be used in skidding operations. Use of 
wheeled and tracked equipment when the soll is moist 
can produce ruts, compact the soil, and damage tree 
roots. Unsurfaced roads and skid trails are soft when 
wet, and they may be impassable during spring runoff or 
in rainy periods. Logging roads require suitable surfacing 
for year-round use. Rock for road construction is not 
readily available on this unit. Skid trails and firebreaks in 
the steeper areas of this unit are subject to rilling and 
gullying unless adequate water bars are provided or they 
are protected by plant cover. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas by Douglas-fir and 
ponderosa pine occurs periodically. Reforestation can be 
accomplished by planting Douglas-fir and ponderosa 
pine seedlings. Droughtiness of the soil increases 
seedling mortality, especially on south- and southwest- 
facing slopes. 

The common forest understory plants are elk sedge, 
pinegrass, lupine, and American vetch. The crown 
density in the areas where the woodland site index was 
measured is 30 percent. This unit is well suited to 
grazing. Seeding to adapted grazable vegetation 
following logging or burning late in summer or in fall 
generally is most successful. 

This map unit is in capability subclass IVe, 
nonirrigated. 


14—Carmack cobbly loam, 25 to 50 percent 
slopes. This very deep, well drained soil is on uplands. It 
formed in residuum derived from basaltic conglomerate 
and tuffaceous sandstone. The native vegetation is 
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conifers, grasses, and shrubs. Elevation is 2,200 to 
3,500 feet. The average annual precipitation is 20 to 35 
inches, the average annual air temperature is about 43 
degrees F, and the average growing season, at 28 
degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 2 inches thick. The 
upper part of the surface layer, where mixed to a depth 
of about 7 inches, is brown cobbly loam. The lower part 
is pale brown loam about 8 inches thick. The upper part 
of the subsoil is brown loam and pale brown silty clay 
loam 28 inches thick, and the lower part to a depth of 60 
inches or more is pale brown loam. In some places, 
along drainageways and on convex slopes, the subsoil is 
gravelly. 

Included in this unit are areas of Rock outcrop and 
Rubble land and areas of Carmack soils that have 
slopes of less than 25 percent. Included areas make up 
about 5 percent of the total acreage. 

Permeabiltty of this Carmack soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Douglas-fir and ponderosa pine are the main woodland 
species on this unit. On the basis of a 100-year site 
curve, the mean site index is 87 for Douglas-fir and 77 
for ponderosa pine. Yield tables for normal, even-aged, 
unmanaged stands indicate that the mean annual 
increment at culmination (CMAI) for trees 0.6 inch in 
diameter and larger is 80 cubic feet per acre for 
Douglas-fir at age 40 and 65 cubic feet per acre for 
ponderosa pine at age 45. The mean annual for trees 
6.6 inches in diameter and larger at 80 years of age is 
65 cubic feet per acre for Douglas-fir and 50 cubic feet 
per acre for ponderosa pine. However, the typical basal 
area of stands on this unit Is about 75 percent that of 
normal stands, and the total yield is correspondingly 
lower. 

The main limitation for the harvesting of timber is 
steepness of slope, which makes the use of wheeled 
and tracked equipment difficult. Cable yarding systems 
may be safer, and they disturb the soil less. Use of 
wheeled and tracked equipment when the soil is wet can 
produce ruts, compact the soil, and damage tree roots. 
Unsurfaced roads and skid trails are soft when wet, and 
they may be impassable during spring runoff or in rainy 
periods. Logging roads require suitable surfacing for 
year-round use. Rock for road construction is not readily 
available on this unit. Steep yarding paths, skid trails, 
and firebreaks are subject to rilling and gullying unless 
adequate water bars are provided or they are protected 
by plant cover. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas by Douglas-fir and 
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ponderosa pine occurs periodically. Reforestation can be 
accomplished by planting Douglas-fir and ponderosa 
pine seedlings. The droughtiness of the soil increases 
seedling mortality, especially on south- and southwest- 
facing slopes. 

The common forest understory plants are elk sedge, 
bitterbrush, Oregon-grape, and pinegrass. The crown 
density in the areas where the woodland site index was 
measured is 25 percent. This unit is suited to grazing 
and browsing. Seeding to adapted grazable vegetation 
following logging or burning late in summer or in fall 
generally is most successful. 

This map unit is in capability subclass Vle, 
nonirrigated. 


15—Carmack cobbly loam, 50 to 75 percent 
slopes. This very deep, well drained soil is on north- 
facing mountainsides. It formed in residuum derived from 
basaltic conglomerate and tuffaceous sandstone. The 
native vegetation is mainly conifers, grasses, and shrubs. 
Elevation is 2,200 to 3,500 feet. The average annual 
precipitation is 20 to 35 inches, the average annual air 
temperature is about 43 degrees F, and the average 
growing season, at 28 degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 2 inches thick. The 
upper part of the surface layer, where mixed to a depth 
of about 7 inches, is brown cobbly loam. The lower part 
is pale brown loam about 8 inches thick. The upper part 
of the subsoil is brown loam and pale brown silty clay 
loam about 28 inches thick, and the lower part to a 
depth of 60 inches or more is pale brown loam. In some 
areas on knolls and along drainageways the subsoil is 
gravelly. 

Included in this unit are areas of Rock outcrop and 
Rubble land and areas of Carmack soils that have 
slopes of 25 to 50 percent. Included areas make up 
about 10 percent of the total acreage. 

Permeability of this Carmack soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is high. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Douglas-fir and ponderosa pine are the main woodland 
species on this unit. Among the trees of limited extent 
are grand fir and western larch. On the basis of a 100- 
year site curve, the mean site index is 93 for Douglas-fir 
and 81 for ponderosa pine. Yield tables for normal, 
even-aged, unmanaged stands indicate that the mean 
annual increment at culmination (CMAI) for trees 0.6 inch 
in diameter and larger is 90 cubic feet per acre for 
Douglas-fir at age 40 and 71 cubic feet per acre for 
ponderosa pine at age 40. The mean annual increment 
for trees 6.6 inches in diameter and larger at 80 years of 
age is 55 cubic feet per acre for Douglas-fir and 40 cubic 
feet per acre for ponderosa pine. However, the typical 
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basal area of stands on this unit is about 95 percent that 
of normal stands, and the total yield is correspondingly 
lower. 

The main limitation for the harvesting of timber is 
steepness of slope, which restricts the use of wheeled 
and tracked equipment in skidding operations. Cable 
yarding systems generally are safer, and they disturb the 
soil less. Harvesting systems that lift logs entirely off the 
ground reduce the disturbance of the protective layer of 
duff. Use of wheeled and tracked equipment when the 
soil is moist, produces ruts, compacts the soil, and 
damages tree roots. Unsurfaced roads and skid trails are 
soft when wet, and they may be impassable during 
spring runoff or in rainy periods. Logging roads require 
suitable surfacing for year-round use. Rock for road 
construction is not readily available on this unit. Steep 
yarding paths, skid trails, and firebreaks are subject to 
rilling and gullying unless adequate water bars are 
provided or they are protected by plant cover. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas of Douglas-fir and 
ponderosa pine occurs periodically. Reforestation can be 
accomplished by planting Douglas-fir and ponderosa 
pine seedlings. The droughtiness of the soil in this unit 
increases seedling morality, especially on south- and 
southwest-facing slopes. 

The common forest understory plants are elk sedge, 
pinegrass, and spirea. The production of understory 
vegetation is limited by the density of the overstory 
canopy. The crown density in the areas where the 
woodland site index was measured is 30 percent. 

This unit is poorly suited to grazing. Steepness of 
slope limits access by livestock. Seeding to adapted 
grazable vegetation following logging or burning late in 
summer or in fall generally is most successful. Because 
of the steepness of slope, broadcast seeding should be 
used. 

This map unit is in capability subclass Vlle, 
nonirrigated. 


16—Carmack cobbly loam, 25 to 50 percent north 
slopes. This very deep, well drained soil is on north- 
facing mountainsides. It formed in residuum derived from 
basaltic conglomerate and tuffaceous sandstone. The 
native vegetation is mainly conifers, grasses, and shrubs. 
Elevation is 2,200 to 3,500 feet. The average annual 
precipitation is 20 to 35 inches, the average annual air 
temperature is about 43 degrees F, and the average 
growing season, at 28 degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material! about 2 inches thick. The 
upper part of the surface layer, where mixed to a depth 
of about 7 inches, is brown cobbly loam. The lower part 
is pale brown loam about 8 inches thick. The upper part 
of the subsoil is brown loam and pale brown silty clay 
loam about 28 inches thick, and the lower part to a 
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depth of 60 inches or more is pale brown loam In some 
areas, on knolls and along drainageways, the subsoil is 
gravelly. 

Included in this unit are small areas of Rock outcrop 
and Rubble land and areas of Carmack soils that have 
slopes of less than 25 percent or more than 50 percent. 
Included areas make up about 10 percent of the total 
acreage. 

Permeability of this Carmack soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Douglas-fir and ponderosa pine are the main woodland 
Species on this unit. Among the trees of limited extent 
are grand fir and western larch. On the basis of a 100- 
year site curve, the mean site index is 93 for Douglas-fir 
and 81 for ponderosa pine. Yield tables for normal, 
even-aged, unmanaged stands indicate that the mean 
annual increment at culmination (CMAI) for trees 0.6 inch 
in diameter and larger at age 40 is 90 cubic feet per acre 
for Douglas-fir and 71 cubic feet per acre for ponderosa 
pine. The mean annual increment for trees 6.6 inches in 
diameter and larger at 80 years of age is 75 cubic feet 
per acre for Douglas-fir and 55 cubic feet per acre for 
ponderosa pine. The basal area typically is about the 
same as that of normal stands. 

The main limitation for the harvesting of timber is 
steepness of slope, making the use of wheeled and 
tracked equipment difficult. Cable yarding systems may 
be safer, and they disturb the soil less. Use of wheeled 
and tracked equipment when the soil is moist can 
produce ruts, compact the soil, and damage tree roots. 
Unsurfaced roads and skid trails are soft when wet, and 
they may be impassable during spring runoff or in rainy 
periods. Logging roads require suitable surfacing for 
year-round use. Rock for road construction is not readily 
available on this unit. Steep yarding paths, skid trails, 
and firebreaks are subject to rilling and gullying unless 
adequate water bars are provided or they are protected 
by plant cover. The protective layer of duff should be 
disturbed as little as possible. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas by Douglas-fir and 
ponderosa pine occurs periodically. Reforestation can be 
accomplished by planting Douglas-fir and ponderosa 
pine seedlings. The droughtiness of the soil in this unit 
increases the mortality of seedlings. 

The common forest understory plants are elk sedge, 
pinegrass, spirea, lupine, western yarrow, and Oregon- 
grape. The crown density in the areas where the 
woodland site index was measured is 40 percent. This 
unit is suited to grazing and browsing. Seeding to 
adapted grazable vegetation following logging or burning 
late in summer or in fall generally is most successful. 
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This map unit is in capability subclass Vle, 
nonirrigated. 


17—Carmack-Rock outcrop complex, 40 to 70 
percent slopes. This map unit is on mountainsides. 
Slope is dominantly about 50 percent. Areas face south. 
The native vegetation is mainly conifers, grasses, and 
shrubs. Elevation is 2,200 to 3,500 feet. The average 
annual precipitation is 20 to 35 inches, the average 
annual air temperature is about 43 degrees F, and the 
average growing season, at 28 degrees F, is 145 to 170 
days. 

This unit is about 55 percent Carmack loam and about 
35 percent Rock outcrop. The components of this unit 
are so intricately intermingled it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Carmack soils 
that have slopes of less than 40 percent and areas of 
shallow soils and Rubble land below the Rock outcrop. 
Included areas make up about 10 percent of the total 
acreage. 

The Carmack soil is very deep and well drained. !t 
formed in residuum derived dominantly from basaltic 
conglomerate and tuffaceous sandstone. Typically, the 
surface is covered with a mat of partially decomposed 
organic material about 2 inches thick. The upper part of 
the surface layer, where mixed to a depth of about 7 
inches, is brown loam. The lower part is pale brown loam 
about 8 inches thick. The upper part of the subsoll is 
brown loam and silty clay loam about 28 inches thick, 
and the lower part to a depth of 60 inches or more is 
pale brown loam. 

Permeability of this Carmack soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is high. 

Rock outcrop is exposed areas of bedrock occurring 
as bands and escarpments that generally extend from 
east to west. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine and scattered Douglas-fir are the main 
woodland species on the Carmack soil. On the basis of 
a 100-year site curve, the mean site index is 77 for 
ponderosa pine and 87 for Douglas-fir. Yield tables for 
normal, even-aged, unmanaged stands indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inches in diameter and larger is 65 cubic feet per 
acre for ponderosa pine at age 45 and 80 cubic feet per 
acre for Douglas-fir at age 40. The mean annual 
increment for trees 6.6 inches in diameter and larger at 
80 years of age is 50 cubic feet per acre for ponderosa 
pine and 65 cubic feet per acre for Douglas-fir. However, 
the typical basal area of stands is about 75 percent that 
of normal stands, and the total yield is correspondingly 
lower. 
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The main limitations for the harvesting of timber are 
steepness of slope and the areas of Rock outcrop. The 
areas of Rock outcrop hinder harvesting and force 
yarding and skidding paths to converge, which results in 
increased potential for erosion and soll compaction. 
Unsurfaced roads are soft when wet, and they may be 
impassable during spring runoff or in rainy periods. Steep 
yarding paths, skid trails, and firebreaks are subject to 
rilling and gullying unless adequate water bars are 
provided or they are protected by plant cover. Logging 
roads require suitable surfacing for year-round use. Rock 
for road construction is available on this unit. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas by ponderosa pine occurs 
infrequently. The areas of Rock outcrop limit the even 
distribution of reforestation. The droughtiness of the soil 
in this unit increases seedling mortality, especially on 
south- and southwest-facing slopes. 

The common forest understory plants are elk sedge, 
pinegrass, bluebunch wheatgrass, common snowberry, 
and bitterbrush. The crown density in the areas where 
the woodland site index was measured is 20 percent. 
The Carmack soil is poorly suited to grazing. Steepness 
of slope and the areas of Rock outcrop limit access by 
livestock. Seeding to adapted grazable vegetation 
following logging or burning late in summer or in fall 
generally is most successful. 

This map unit is in capability subclass VIIS, 
nonirrigated. 


18—Cleman very fine sandy loam, 0 to 2 percent 
slopes. This very deep, well drained soil is on flood 
plains and alluvial fans. It formed in alluvium. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 700 to 1,600 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season IS 135 to 150 days. 

Typically, the surface layer is brown very fine sandy 
loam about 10 inches thick. Below this to a depth of 60 
inches or more is brown and yellowish brown, stratified 
fine sandy loam, sandy loam, very fine sandy loam, and 
silt loam. In some areas the surface layer is silt loam, 
fine sandy loam, or loam, in some areas very gravelly 
loamy sand is below a depth of about 30 inches, and in 
some areas the subsoil is sandy clay loam. 

Included in this unit are areas of Outlook, Esquatzel, 
Warden, Ashue, and Naches soils. 

Permeability of this Cleman soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erosion is slight. This unit is subject to rare periods 
of flooding. The hazard of soll blowing is high. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The mann irrigated 
crops are grain, grapes, hops, peas, and tree fruit. 
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Grasses and legumes are grown for hay, pasture, and 
seed. 

The main limitation for ìrrigated crops is the hazard of 
soll blowing. Using a cropping system that includes 
close-growing, high-residue crops in the rotation, 
maintaining crop residue on the surface, and using 
minimum tillage reduce soil blowing. Mulching may be 
needed to stabilize small areas where soil blowing 
begins. Using vegetated filter strips at the end of rows or 
using sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

Furrow, corrugation, drip, and sprinkler irrigation 
systems are suited to the soil in this unit. The type of 
system used depends on the kind of crop grown. If 
surface irrigation systems are used, the risk of water 
erosion can be minimized by keeping runs short. Use of 
sprinkler or drip irrigation permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of water erosion. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

This unit is poorly suited to homesite development. 
The main limitation for homesites and septic tank 
absorption fields is the hazard of flooding. Dikes and 
channels that have outlets to bypass floodwater can be 
used to protect buildings and onsite sewage disposal 
systems from flooding. Dustiness can be a problem 
during construction on large buildìng sites; therefore, 
these sites should be disturbed as little as possible. 
Cutbanks are not stable and are subject to caving in. 

This map unit is in capability subclass lle, irrigated. 


19—Cleman very fine sandy loam, 2 to 5 percent 
slopes. This very deep, well drained soil is on flood 
plains. It formed in alluvium. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 700 to 
1,600 feet. The average annual precipitation is 8 to 12 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season Is 135 to 
150 days. 

Typically, the surface layer is brown very fine sandy 
loam about 10 inches thick. Below this to a depth of 60 
inches or more is brown and yellowish brown, stratified 
fine sandy loam, sandy loam, very fine sandy loam, and 
silt loam. In some areas the surface layer is silt loam, 
fine sandy loam, or loam, in some areas very gravelly 
loamy sand is below a depth of about 40 inches; and in 
some areas the subsoil is sandy clay loam. 

Included in this unit are areas of Esguatzel, Warden, 
Outlook, Ashue, Willis, Moxee, and Ritzville soils. Also 
included are areas of Cleman soils that have slopes of 
less than 2 percent. 

Permeability of this Cleman soil is moderate. Avallable 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is siow, and the hazard of water 
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erosion is moderate. This unit Is subject to rare periods 
of flooding. The hazard of soil blowing is high. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain, grapes, 
hops, peas, and tree fruits. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitations for irrigated crops are the hazards 
of soil blowing and water erosion. Using a cropping 
system that includes close-growing, high-residue crops in 
the rotation, maintaining crop residue on the surface, 
and using minimum tillage reduce erosion. Mulching may 
be needed to stabilize small areas where soil blowing 
begins. Using vegetated filter strips at the end of rows or 
using sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

Furrow, corrugation, drip, or sprinkler irrigation systems 
are suited to the soll in this unit. The type of system 
used depends on the kind of crop grown. If furrow or 
corrugation irrigation systems are used, runs should be 
on the contour or across the slope. The risk of water 
erosion can be minimized by keeping runs short. Use of 
sprinkler or drip irrigation permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of water erosion. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Pipe, ditch lining, or drop structures should 
be installed in irrigation ditches to facilitate irrigation and 
prevent excessive ditch erosion. 

The main limitations for nonirrigated crops are low 
annual precipitation, the hazard of soil blowing, and the 
hazard of water erosion. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes winter wheat and summer fallow is most 
suitable. Soil blowing can be reduced by stripcropping 
and orienting rows at right angles to the prevailing wind. 
Water erosion can be reduced by seeding early in fall, 
using stubble mulch tillage, and shaping and seeding 
waterways to perennial grasses. Drop structures are 
needed in a few places to stabilize the flow of runoff in 
waterways. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, needleandthread, and big 
sagebrush. The production of forage is limited by the 
hazard of soil blowing. If the range is overgrazed, the 
proportion of preferred forage plants such as bluebunch 
wheatgrass decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. Areas that are heavily infested 
with undesirable vegetation can be improved by such 
methods as railing, chaining, beating, and chemical 
treatment. 

This unit is limited for livestock watering ponds and 
other water impoundments because of seepage. Water 
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tanks, springs, wells, and pipeline systems can be used 
to provide water for livestock. 

Range seeding is a suitable practice if the range 
vegetation is in poor condition. Seeding should be done 
in fall using a drill. Adapted legumes and grasses should 
be seeded on this unit. 

This unit is poorly suited to homesite development. 
The main limitation for homesites and septic tank 
absorption fields is the hazard of flooding. Dikes and 
channels that have outlets to bypass floodwater can be 
used to protect buildings and onsite sewage disposal 
systems from flooding. These sites should be disturbed 
as little as possible. Cutbanks are not stable and are 
subject to caving in. 

This map unit is in capability subclasses lle, irrigated, 
and Ille, nonirrigated. 


20—Cleman very fine sandy loam, 5 to 8 percent 
slopes. This very deep, well drained soil is on alluvial 
fans. It formed in alluvium. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 700 to 
1,600 feet. The average annual precipitation is 8 to 12 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season is 135 to 
150 days. 

Typically, the surface layer is brown very fine sandy 
loam about 10 inches thick. Below this to a depth of 60 
inches or more is brown and yellowish brown, stratified 
fine sandy loam, sandy loam, very fine sandy loam, and 
silt loam. In some areas gravelly loamy sand is below a 
depth of about 40 inches, and in some areas the subsoil 
is sandy clay loam. 

Included in this unit are small areas of Ashue and 
Naches soils. 

Permeability of this Cleman soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soll blowing is 
high. This unit is subject to rare periods of flooding. 

This unit is used for irrigated field and orchard crops, 
as rangeland, for wildlife habitat, and as homesites. The 
main irrigated crops are grain, grapes, peas, and tree 
fruit. Grasses and legumes are grown for hay, pasture, 
and seed. 

The main limitations for irrigated crops are the hazards 
of soil blowing and water erosion. Using a cropping 
system that includes close-growing, high-residue crops in 
the rotation, maintaining crop residue on the surface, 
and using minimum tillage reduce erosion. Mulching may 
be needed to stabilize small areas where soil blowing 
begins. 

Sprinkler and drip irrigation systems are suited to the 
soil in this unit. The type of system used depends on the 
kind of crop grown. Use of these irrigation systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid loss of water and leaching of plant nutrients from 
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overirrigation, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, needleandthread, and big 
sagebrush. The production of forage is limited by the 
hazard of soil blowing. If the range is overgrazed, the 
proportion of preferred forage plants such as bluebunch 
wheatgrass decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. Areas that are heavily infested 
with undesirable vegetation can be improved by such 
methods as railing, chaining, beating, and chemical 
treatment. 

This unit is limited for livestock watering ponds and 
other water impoundments because of seepage. Water 
tanks, springs, wells, and pipeline systems can be used 
. to provide water for livestock. 

Range seeding is a suitable practice if the range 
vegetation is in poor condition. This unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
Should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation for homesites and septic tank 
absorption fields is the hazard of flooding. Dikes and 
channels that have outlets to bypass floodwater can be 
used to protect buildings and onsite sewage disposal 
systems from flooding. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 
Cutbanks are not stable and are subject to caving in. 

This map unit is in capability subclass llle, irrigated 
and nonirrigated. 


21—Cleman very fine sandy loam, 8 to 15 percent 
slopes. This very deep, well drained soil is on alluvial 
fans. It formed in alluvium. Native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 700 to 1,800 
feet. The average annual precipitation is 8 to 12 inches, 
the average annual air temperature is about 50 degrees 
F, and the average frost-free season is 135 to 150 days. 

Typically, the surface layer is brown very fine sandy 
loam about 10 inches thick. Below this to a depth of 60 
inches or more is brown and yellowish brown, stratified 
fine sandy loam, sandy loam, very fine sandy loam, and 
silt loam. In some areas gravelly loamy sand is below å 
depth of about 40 inches, and in some areas the subsoil 
is sandy clay loam. 

Included in this unit are small areas of Ashue and 
Naches soíls and areas of Cleman soils that have slopes 
of less than 8 percent. 

Permeability of this Cleman soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
high. This unit is subject to rare periods of flooding. 
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This unit is used for irrigated field and orchard crops, 
for nonirrigated crops, as rangeland, for wildlife habitat, 
and as homesites. The main irrigated crops are grain, 
grapes, and tree fruit, Grasses and legumes are grown 
for hay, pasture, or seed. A cover crop is grown in 
orchards. 

The main limitations for irrigated crops are steepness 
of slope, the hazard of soil blowing, and the hazard of 
water erosion. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce erosion. 
A rotation of grain followed by alfalfa and grass 
commonly is used. Mulching may be needed to stabilize 
small areas where soil blowing begins. 

Sprinkler and drip irrigation systems are suited to the 
soil in this unit. Use of these systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of water erosion. To avoid loss of 
water and leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted'to the 
available water capacity, the water intake rate, and the 
crop needs. 

The main limitations for nonirrigated crops are low 
annual precipitation, the hazard of soil blowing, and the 
hazard of water erosion. Because precipitation is not 
sufficient for annual cropping, a cropping system that 
includes winter wheat and summer falllow is most 
suitable. Soil blowing can be reduced by stripcropping, 
stubble mulch farming, and seeding early and at right 
angles to the prevailing wind. Seeding early in fall and 
tiling and chiseling stubble fields either on the contour 
when the soil is dry or across the slope reduce water 
erosion. Construction of level terraces and stripcropping, 
either singly or in combination, may be needed. Drop 
structures are needed in places to control the flow of 
runoff in waterways. Waterways should be shaped and 
seeded to perennial grass. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, needleandthread, and big 
sagebrush. The production of forage is limited by the 
hazard of soil blowing. If the range is overgrazed, the 
proportion of preferred forage plants such as bluebunch 
wheatgrass decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. Areas that are heavily infested 
with undesirable vegetation can be improved by such 
methods as railing, chaining, beating, and chemical 
treatment. 

This unit is poorly suited to livestock watering ponds 
because of seepage. Other water storage systems or 
pipelines should be used to provide water for livestock. 

Range seeding is a suitable practice if the range 
vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is the hazard of flooding. Dikes and 
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channels that have outlets to bypass floodwater can be 
used to protect buildings. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are the hazard of flooding and steepness of slope. Slope 
can cause lateral seepage of effluent so that it surfaces 
in downslope areas. Septic tank absorption lines should 
be installed on the contour. Cutbanks are not stable and 
are subject to caving in. 

This map unit is in capability subclass IVe, irrigated, 
and Ille, nonirrigated. 


22—Clint very stony loam, 15 to 45 percent slopes. 
This moderately deep, well drained soil is on uplands. It 
formed in loess and in residuum derived from basalt. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 2,300 to 3,300 feet. The average annual 
precipitation is 15 to 18 inches, the average annual air 
temperature is 49 degrees F, and the average frost-free 
season is 120 to 135 days. 

Typically, the upper part of the surface layer is reddish 
brown very stony loam about 6 inches thick, and the 
lower part is reddish brown gravelly loam about 4 inches 
thick. The subsoil is reddish brown very gravelly loam 
about 9 inches thick. The substratum is dark brown 
extremely gravelly loam about 9 inches thick. Basalt is at 
a depth of about 28 inches. Depth to bedrock ranges 
from 20 to 40 inches. 

included in this unit are areas of McDaniel and Rock 
Creek soils and Rubble land. The percentage of included 
components varies from one area to another. 

Permeability of this Clint soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, Idaho fescue, and Sandberg 
bluegrass. The production of forage is limited by the low 
available water capacity and large stones. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass and Idaho fescue 
decreases and the proportion of less preferred forage 
plants such as big sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, chemical treatment, and prescribed 
burning. Range seeding is a suitable practice if the range 
vegetation is in poor condition, but it is difficult because 
of stoniness. The unit should be seeded in fall using a 
drill. Adapted legumes and grasses should be seeded. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


23—Clint-Rubble land complex, 8 to 75 percent 
slopes. This map unit is on uplands. The native 
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vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 2,300 to 3,300 feet. The average annual 
precipitation is 15 to 18 inches, the average annual air 
temperature is about 49 degrees F, and the average 
frost-free season is 120 to 135 days. 

This unit is 50 percent Clint very stony loam and 25 
percent Rubble land. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are about 10 percent McDaniel 
soils and about 15 percent Rock Creek soils. Also 
included are areas of Rock outcrop. Included areas 
make up about 25 percent of the total acreage. 

The Clint soil is moderately deep and well drained. It 
formed in loess and in residuum derived from basalt. 
Typically, the upper part of the surface layer is reddish 
brown very stony loam about 6 inches thick, and the 
lower part is reddish brown gravelly loam about 4 inches 
thick. The subsoil is reddish brown very gravelly loam 
about 9 inches thick. The substratum is dark brown 
extremely gravelly loam about 9 inches thick. Basalt is at 
a depth of about 28 inches. Depth to bedrock ranges 
from 20 to 40 inches. 

Permeability of the Clint soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

Rubble land is areas of basalt cobbles, stones, and 
boulders. It does not support vegetation. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation on the Clint soil is 
mainly bluebunch wheatgrass, Idaho fescue, and 
Sandberg bluegrass. The production of forage is limited 
by.the steepness of slope, large stones on the surface, 
and the areas of Rubble land. if the range is overgrazed, 
the proportion of preferred forage plants such as 
bluebunch wheatgrass and Idaho fescue decreases and 
the proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. 

Brush control is largely limited to aerial applications of 
chemicals or prescribed burning because of the 
steepness of slope and the areas of Rubble land. 
Steepness of slope limits access by livestock and 
promotes overgrazing of the less sloping areas. Proper 
location of salt licks, stock water tanks, and fences 
promotes more uniform distribution of grazing. 

Range seeding on the Clint soil is a suitable practice if 
the range vegetation is in poor condition; however, 
seeding is difficult because of the large stones and the 
areas of Rubble land. The soil should be seeded in fall 
by broadcasting. Adapted legumes and grasses should 
be seeded. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


24—Cowiche loam, 2 to 5 percent slopes. This very 
deep, well drained soil is on uplands. It formed in 
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residuum derived from sandstone and has a mantle of 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 1,000 to 2,000 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 135 to 160 days. 

Typically, the surface layer is grayish brown and brown 
loam about 10 inches thick. The subsoil is brown, 
yellowish brown, and pale brown loam about 25 inches 
thick. The upper part of the substratum is pale brown 
very fine sandy loam about 10 inches thick, and the 
lower part to a depth of 60 inches or more is brown 
loamy fine sand. In some areas weathered sandstone is 
at a depth of 40 to 60 inches. 

Included in this unit are about 10 percent Willis soils, 5 
percent Ritzville soils, and 5 percent Selah and Harwood 
soils. 

Permeability of this Cowiche soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is moderate. 

This unit is used for irrigated field crops and orchards, 
for wildlife habitat, and as homesites. The main irrigated 
crops are grain, grapes, hops, peas, and tree fruit. 
Grasses and legumes are grown for hay, pasture, and 
seed. 

The main limitation for irrigated crops is the hazard of 
water erosion. Furrow, corrugation, drip, and sprinkler 
irrigation systems are suited to soil in this unit. The type 
of system used depends on the kind of crop grown. If 
furrow or corrugation irrigation systems are used, runs 
should be on the contour or across the slope. The risk of 
erosion can be minimized by keeping runs short. 
Sprinkler or drip irrigation permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of water erosion. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Pipe, ditch lining, or drop structures should 
be installed in irrigation ditches to facilitate irrigation and 
prevent excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Use of annual or perennial cover crops during 
the irrigation season reduces erosion in fields of hops 
and in orchards and vineyards (fig 1). Using vegetated 
filter strips at the end of rows or using sediment ponds, 
or both, reduces the volume of sediment in the tailwater. 
A plowpan develops in this soil; however, it can be 
broken by chiseling or subsoiling when the soil is dry. 

This unit is suited to homesite development. The main 
limitation is the moderate shrink-swell potential. The 
effects of shrinking and swelling can be minimized by 
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using proper engineering designs and by backfilling with 
material that has low shrink-swell potential. Dustiness 
can be a problem during construction on large building 
sites; therefore, these sites should be disturbed as little 
as possible. 

The main limitation for septic tank absorption fields is 
the moderate permeability of the soil. Use of sandy 
backfill for the trench and long absorption lines helps to 
compensate for this limitation. Cutbanks are not stable 
and are subject to caving in. 

This map unit is in capability subclass lle, irrigated. 


25—Cowiche loam, 5 to 8 percent slopes. This very 
deep, well drained soil is on uplands. It formed in 
residuum derived from sandstone and has a mantle of 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 1,000 to 2,000 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is 49 degrees F, and the 
average frost-free season is 135 to 160 days. 

Typically, the surface layer is grayish brown and brown 
loam about 10 inches thick. The subsoil is brown, 
yellowish brown, and pale brown loam about 25 inches 
thick. The upper part of the substratum is pale brown 
very fine sandy loam about 10 inches thick, and the 
lower part to a depth of 60 inches or more is brown 
loamy fine sand. In some areas weathered sandstone is 
at a depth of 40 to 60 inches. 

Included in this unit are about 10 percent Willis soils, 5 
percent Ritzville soils, and 5 percent Selah and Harwood 
Soils. 

Permeability of this Cowiche soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
crops are grain, grapes, peas, and tree fruit. Grasses 
and legumes are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
The type of system used depends on the kind of crop 
grown. Use of these irrigation systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of water erosion. To avoid loss of 
water and leaching of plant nutrients from overrrrigation, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve organic matter 
content, help to maintain soil structure, improve the 
water infiltration rate, and reduce erosion. Using a 
cropping system that includes close-growing, high- 
residue crops in the rotation and maintaining crop 
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Figure 1.—lIrngated orchard with a permanent cover crop on Cowiche loam, 2 to 5 percent slopes. 


residue on the surface also reduce erosion. A rotation of 
grain followed by alfalfa and grass commonly is used. 
Using cover crops in orchards and vineyards during the 
irrigation season reduces erosion. A plowpan develops in 
this soil; however, it can be broken by chiseling or 
subsoiling when the soil is dry. 


This unit is suited to homesite development. The main 
limitation is the moderate shrink-swell potential. The 
effects of shrinking and swelling can be minimized by 
using proper engineering designs and by backfilling 
excavations with material that has low shrink-swell 
potential. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 


moderate permeability. Use of sandy backfill for the 
trench and long absorption lines helps to compensate 


for this limitation. Cutbanks are not stable and are 
subject to caving in. 
This map unit is in capability subclass Ille, irrigated. 


26—Cowiche loam, 8 to 15 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
residuum derived from sandstone and has a mantle of 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 1,000 to 2,000 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 135 to 160 days. 

Typically, the surface layer is grayish brown and brown 
loam about 10 inches thick. The subsoil is brown, 
yellowish brown, and pale brown loam about 25 inches 
thick. The upper part of the substratum is pale brown 
very fine sandy loam about 10 inches thick, and the 
lower part to a depth of 60 inches or more is brown 
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loamy sand. In some areas weathered sandstone is at a 
depth of 40 to 60 inches. 

Included in this unit are about 10 percent Willis soils, 5 
percent Ritzville soils, 5 percent Selah and Harwood 
soils, and areas of Cowiche loam that has slopes of less 
than 8 percent. 

Permeability of this Cowiche soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain, grapes, 
and tree fruit. A cover crop is grown in orchards. Grass 
and legumes are grown for hay, pasture, or seed. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of water erosion. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available vvater capacity, the vvater intake rate, and the 
crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain soil structure, and improve the 
water infiltration rate. Using a cropping system that 
includes close-growing, high-residue crops in the rotation 
reduces water erosion. Å rotation of grain followed by 
alfalfa and grass commonly is used. Use of annual or 
perennial cover crops in orchards and vineyards during 
the Irrigation season reduces erosion. Å plowpan 
develops in this soil; however, it can be broken by 
chiseling or subsoiling when the soil is dry. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallov is most suitable. Erosion can be 
reduced by seeding early and using stubble mulch 
tillage. Use of terraces and stripcropping, either singly or 
in combination, may be needed. Drop structures are 
needed in places to control the flow of runoff in 
waterways. Waterways should be shaped and seeded to 
perennial grass. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass and Idaho fescue. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, and chemical treatment. Seeding is a 
suitable practice if the range vegetation is in poor 
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condition. The unit should be seeded in fall using a drill. 
Adapted legumes and grasses should be seeded. 

This unit is suited to homesite development. The main 
limitations are the moderate shrink-swell potential and 
steepness of slope. The effects of shrinking and swelling 
can be minimized by using proper engineering designs 
and by backfilling excavations with material that has low 
shrink-swell potential. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are the moderate permeability of the soil and steepness 
of slope. Use of sandy backfill for the trench and long 
absorption lines helps to compensate for the moderate 
permeability. Slope can promote lateral seepage and 
surfacing of effluent in downslope areas. Absorption 
lines should be installed on the contour. Cutbanks are 
not stable and are subject to caving in. 

This map unit is in capability subclasses IVe, irrigated, 
and Ille, nonirrigated. 


27—Cowiche loam, 15 to 30 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
residuum derived from sandstone and has a mantle of 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 1,000 to 2,000 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 135 to 160 days. 

Typically, the surface layer is grayish brown and brown 
loam about 10 inches thick. The subsoil is brown, 
yellowish brown, and pale brown loam about 25 inches 
thick. The upper part of the substratum is pale brown 
very fine sandy loam about 10 inches thick, and the 
lower part to a depth of 60 inches or more is brown 
loamy fine sand. In some areas weathered sandstone is 
at a depth of 40 to 60 inches. 

Included in this unit are about 5 percent Willis soils, 10 
percent Ritzville soils, and 5 percent Selah and Harwood 
soils. 

Permeability of the Cowiche soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used for irrigated and nonirrigated field and 
orchard crops, for wildlife habitat, and as rangeland and 
homesites. The main irrigated crops are grain, grapes, 
and tree fruit. A cover crop is grown in orchards. 
Grasses and legumes are grown for hay, pasture, or 
seed. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of water erosion. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
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applications of irrigation water should be adjusted to the 
available water capacity and the crop needs. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Perennial cover crops are needed in orchards and 
vineyards to reduce erosion. Å plowpan develops in this 
soil; however, it can be broken by chiseling or subsoiling 
when the soil is dry. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion is reduced if 
fall grain is seeded early and stubble mulch tillage is 
used. Seeding early n fall, either on the contour or 
across the slope, slows runoff and reduces erosion when 
the snow melts rapidly while the soil is still frozen. 
Divided-siope farming and stripcropping are effective in 
reducing erosion. Drop structures are needed in places 
to control the flow of runoff in waterways. Waterways 
should be shaped and seeded to perennial grass. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass and Idaho fescue. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, and chemical treatment. Seeding is a 
suitable practice if the range vegetation is in poor 
condition. The unit should be seeded in fall using a drill. 
Adapted legumes and grasses should be seeded. 

This unit is poorly suited to homesite development. The 
main limitation is steepness of slope. Dustiness can be a 
problem during contruction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. This unit should be seeded to reduce erosion 
and soil slippage. 

The main limitation for septic tank absorption fields is 
steepness of slope, which can promote lateral seepage 
and surfacing of effluent in downslope areas. Cutbanks 
are not stable and are subject to caving in. 

This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


28—Cowiche-Rock Creek complex, 5 to 15 percent 
slopes. This map unit is on uplands. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,500 to 2,400 feet. The average annual 
precipitation is about 9 to 12 inches, the average annual 
air temperature is about 49 degrees F, and the frost-free 
season is about 135 to 160 days. 

This unit is about 50 percent Cowiche loam and about 
30 percent Rock Creek very stony silt loam. The 
Cowiche soil is on mounds, and the Rock Creek soil is in 
areas between the mounds. The components of this unit 
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are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are areas of Simcoe, Clint, 
Harwood, and Gorst soils. Also included are areas of 
Cowiche soils where about 25 percent of the surface 
layer has been removed by erosion. Included areas 
make up about 20 percent of the total acreage. 

The Cowiche soil is very deep and well drained. It 
formed in residuum derived from sandstone and has a 
mantle of loess. Typically, the surface layer is grayish 
brown and brown loam about 10 inches thick. The 
subsoil is brown, yellowish brown, and pale brown loam 
about 25 Inches thick. The upper part of the substratum 
is pale brown very fine sandy loam about 10 inches 
thick, and the lower part to a depth of 60 inches or more 
is brown loamy fine sand. In some areas weathered 
sandstone is at a depth of 40 to 60 inches. 

Permeability of the Cowiche soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

The Rock Creek soll is very shallow and well drained. 
it formed in loess and in residuum derived from basalt. 
Typically, the surface layer is grayish brown very stony 
silt loam about 2 inches thick. The subsoil is grayish 
brown and brown very cobbly clay about 8 inches thick. 
Basalt is at a depth of about 10 inches. Depth to basalt 
ranges from 8 to 15 inches. 

Permeability of the Rock Creek soil is moderately 
slow. Available water capacity is low. Effective rooting 
depth is 8 to 15 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation of the Cowiche soil is 
mainly bluebunch wheatgrass and Idaho fescue. The 
potential native vegetation of the Rock Creek soil is 
mainly stiff sagebrush, Sandberg bluegrass, and 
eriogonum. The main limitations for the production of 
forage on the Rock Creek soil are depth to rock and low 
available water capacity. If the range is overgrazed, the 
proportion of preferred forage plants such as stiff 
sagebrush and Sandberg bluegrass decreases and the 
proportion of less preferred forage plants such as forbs 
and annual grasses increases. 

Areas of the Cowiche soil that are heavily infested with 
undesirable vegetation can be improved by such 
methods as chaining, railing, beating, and chemical 
treatment. Care should be taken during brush control to 
disturb the Rock Creek soil as little as possible. 

Range seeding on the Rock Creek soil is not feasible 
because of low available water capacity and depth to 
rock. Proper range use and periodic rest are the most 
effective methods of range management and erosion 
control. Range seeding on the Cowiche soil is a suitable 
practice if the range vegetation is in poor condition. The 
soil should be seeded in fall using a drill. Adapted 
legumes and grasses should be seeded. 
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This map unit is in capability subclass Vis, 
nonirrigated. 


29—Cryumbrepts, gently sloping. These very deep, 
well drained soils are on terraces. They formed in old 
mixed alluvium and volcanic ash. Slope is 0 to 10 
percent. The native vegetation is mainly conifers, 
grasses, forbs, and shrubs. Elevation is 4,700 to 5,200 
feet. The average annual precipitation is 30 to 50 inches, 
the average annual air temperature is about 41 degrees 
F, and the average length of the growing season, at 28 
degrees F, is 100 to 170 days. 

No single profile of Cryumbrepts is typical, but one 
commonly observed in the survey area is covered with a 
mat of partially decomposed organic material about 1- 
1/2 inches thick. The surface layer is brown loam about 
19 inches thick. The subsoil is brown loam about 8 
inches thick. The upper part of the substratum is 
yellowish brown loam about 12 inches thick, and the 
lower part to a depth of 60 inches or more is yellowish 
brown sandy loam. 

included in this unit are 10 percent Aquic Cryandepts 
along streams and in depressional areas and about 5 
percent Naxing soils in convex areas near the border of 
the unit. 

Permeability of these Cryumbrepts is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is slight. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Lodgepole pine, western larch, and grand fir are the 
main woodland species on this unit. Among the trees of 
limited extent are subalpine fir and Engelmann spruce. 
On the basis of a 100-year site curve, the mean site 
index is 89 for lodgepole pine. Yield tables for normal, 
even-aged, unmanaged stands indicate that the mean 
annual increment at culmination (CMAI) for lodgepole 
pine is about 100 cubic feet per acre at 100 years of 
age. On the basis of a 50-year site curve, the mean site 
index is 50 for western larch. Yield tables for normal, 
even-aged, unmanaged stands indicate that the mean 
annual increment at culmination for western larch trees 
0.6 inch in diameter and larger at 70 years of age is 63 
cubic feet per acre. The mean annual increment for 
trees 7.6 inches in diameter and larger at 80 years of 
age is 50 cubic feet per acre. However, the typical basal 
area of stands on this unit is about 105 percent that of 
normal stands, and the total yield is correspondingly 
higher. 

Snowpack hinders the use of equipment on this unit 
and limits access in winter. Unsurfaced roads and skid 
trails are soft when wet, and they may be impassable 
during spring runoff or in rainy periods. Use of wheeled 
and tracked equipment when the soil in this unit is wet 
produces ruts, compacts the soil, and damages tree 
roots. Logging roads require suitable surfacing for year- 
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round use. Rock for road construction is not readily 
available on this unit. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas by lodgepole pine and 
western larch occurs readily. 

The common forest understory plants are lupine, 
yarrow, and strawberry. The crown density in the areas 
where the woodland site index was measured is 35 
percent. This unit is suited to grazing and browsing. It 
has few limitations for the production of forage. Seeding 
to adapted grazable vegetation following logging or 
burning late in summer or in fall generally is most 
successful. 

This map unit is in capability subclass Vle, 
nonirrigated. 


30—Darland stony loam, 45 to 75 percent slopes. 
This very deep, well drained soil is on south-facing 
mountainsides. It formed in colluvium derived from 
basalt. The native vegetation is mainly grasses, 
scattered trees, forbs, and shrubs. Elevation is 5,000 to 
6,900 feet. The average annual precipitation is 25 to 45 
inches, the average annual air temperature is about 42 
degrees F, and the average length of the growing 
season, at 28 degrees F, is 100 to 120 days. 

Typically, the upper part of the surface layer is dark 
yellowish brown stony loam about 8 inches thick, and the 
lower part is dark brown very gravelly loam and very 
cobbly loam about 23 inches thick. The subsoil is dark 
yellowish brown extremely cobbly loam about 12 inches 
thick. The substratum to a depth of 60 inches or more is 
dark yellowish brown extremely cobbly sandy loam. In 
some areas the surface layer is severely eroded, in 
some areas there are no stones in the surface layer, and 
in some areas basalt is at a depth of 20 to 60 inches. At 
the southern edge of the headwaters of Foundation 
Creek, the parent material is shale. 

Included in this unit are areas of Naxing soils on 
benches; areas of extremely stony soils; small concave 
areas of soils that have slopes of 20 to 45 percent; and 
Soils, on ridgetops, that have slopes of 5 to 20 percent. 
Included areas make up about 10 percent of the total 
acreage. 

Permeability of this Darland soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is very rapid, and the 
hazard of water erosion is very high. 

This unit is used as rangeland and for wildlife habitat. 
The potential native vegetation on this unit is mainly 
Idaho fescue, Cusick bluegrass, elk sedge, and mountain 
brome. The main limitations for the production of forage 

are steepness of slope and stones on the surface. 
Steepness of slope promotes overgrazing of the less 
sloping areas. If the range is overgrazed, the proportion 
of preferred forage plants such as Cusick bluegrass 
decreases and the proportion of less preferred forage 
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plants such as cheatgrass and sagebrush increases. 
Brush control is largely limited to aerial application of 
chemicals or prescribed burning. Proper location of salt 
licks, stock water tanks, and fences improves the 
distribution of livestock grazing. Seeding is limited by 
stones on the surface and steepness of slope. 

This unit is poorly suited to livestock watering ponds 
and other water impoundments. Water tanks, springs, 
wells, or pipeline systems can be used to provide water 
for livestock. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


31—Darland-Rubble land complex, 45 to 75 
percent slopes. This map unit is on mountainsides. 
Slope is dominantly about 60 percent. The native 
vegetation is mainly grasses, forbs, shrubs, and 
scattered trees Elevation is 5,000 to 6,500 feet. The 
average annual precipitation is 25 to 45 inches, the 
average annual air temperature is about 42 degrees F, 
and the average length of the growing season, at 28 
degrees F, is 100 to 120 days. 

This unit is about 55 percent Darland stony loam and 
about 35 percent Rubble land. The Darland soll is in 
long, irregularly shaped areas, and Rubble land is talus 
fans on mountain toe slopes below areas of Rock 
outcrop. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are about 5 percent Naxing soils 
and Aquic Cryandepts on benches and about 10 percent 
areas of Rock outcrop, severely eroded soils, and 
Darland soils that have slopes of 30 to 45 percent. The 
percentage varies from one area to another. 

The Darland soil is very deep and well drained. It 
formed in colluvium derived from basalt. Typically, the 
upper part of the surface layer is dark yellowish brown 
stony loam about 8 inches thick. The lower part is dark 
brown very gravelly loam and very cobbly loam about 23 
inches thick. The subsoil is dark yellowish brown 
extremely cobbly loam about 12 inches thick. The 
substratum to a depth of 60 inches or more is dark 
yellowish brown extremely cobbly sandy loam. In some 
areas the surface layer does not have stones. 

Permeability of the Darland soil is moderately rapid. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is very rapid, and the 
hazard of water erosion is very high. 

Rubble land is areas of cobbles, stones, and boulders. 
It is mostly free of vegetation. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation on the Darland soil is 
mainly Idaho fescue, Cusick bluegrass, elk sedge, and 
mountain brome. The main limitations for the production 
of forage are steepness of slope, large stones in the 
surface layer, and areas of Rubble land. Steepness of 
slope promotes overgrazing of the less sloping areas. If 
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the range is overgrazed, the proportion of preferred 
forage plants such as Cusick bluegrass decreases and 
the proportion of less preferred forage plants such as 
sagebrush and cheatgrass increases. Brush control is 
limited mainly to aerial application of chemicals or 
prescribed burning. Proper location of salt licks, stock 
water tanks, and fences improves the distribution of 
livestock grazing. Seeding is limited by very steep slopes 
and the areas of Rock outcrop and Rubble land. 

This unit is poorly suited to livestock watering ponds 
and other water impoundments. Water tanks, springs, 
wells, and pipeline systems can be used to provide water 
for livestock. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


32—Esguatzel silt loam, 0 to 2 percent slopes. This 
very deep, well drained soil is on flood plains dissected 
by intermittent and perennial streams. It formed in silty 
alluvium. The native vegetation is grasses, forbs, and 
shrubs. Elevation is 650 to 1,500 feet. The average 
annual precipitation is 6 to 10 inches, the average 
annual air temperature is about 50 degrees F, and the 
average frost-free season is 130 to 160 days. 

Typically, the surface layer is brown silt loam about 17 
inches thick. The underlying material to a depth of 60 
inches or more is pale brown silt loam. In some areas 
the surface layer is fine sandy loam, in some areas the 
soil is stratified with thin lenses of sandy loam, and in 
some areas very gravelly loamy sand is at a depth of 36 
inches or more. 

Included in this unit are small areas of Willis, Outlook, 
Warden, Umapine, and Selah soils. 

Permeability of this Esguatzel soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is very slow. This unit is 
subject to rare periods of flooding. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
crops are asparagus, corn, grain, grapes, hops, mint, 
peas, and tree fruit. Grasses and legumes are grown for 
hay, pasture, and seed. 

This unit has few limitations for irrigated crops. Furrow, 
corrugation, drip, and sprinkler irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. If surface irrigation 
systems are used, the risk of erosion can be minimized 
by keeping runs short. Use of sprinkler or drip irrigation 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of water erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The rate of application of water should be 
reduced accordingly to help control runoff, erosion, and 
the production of sediment. To avoid loss of water and 
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leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve organic matter 
content, help to maintain tilth, and improve the infiltration 
rate. A plowpan develops in this soil; however, it can be 
broken by chiseling or subsoiling when the soil is dry. 
Using vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

This unit is poorly suited to homesite development. 
The main limitation for homesites and septic tank 
absorption fields is the hazard of flooding. Dikes and 
channels that have outlets to bypass floodwater can be 
used to protect buildings and onsite sewage disposal 
systems from flooding. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 

This map unit is in capability class I, irrigated. 


33—Esquatzel silt loam, 2 to 5 percent slopes. This 
very deep, well drained soil is on flood plains that are 
dissected by intermittent streams. It formed in silty 
alluvium. The native vegetation is grasses, forbs, and 
shrubs. Elevation is 650 to 1,500 feet. The average 
annual precipitation is 6 to 10 inches, the average 
annual air temperature is about 50 degrees F, and the 
average frost-free season is 130 to 160 days. 

Typically, the surface layer is brown silt loam about 17 
inches thick. The underlying material to a depth of 60 
inches or more is pale brown silt loam. In some areas 
the surface layer is fine sandy loam, and in some areas 
the soil is stratified with thin lenses of fine sandy loam. 

Included in this unit are small areas of Warden, 
Quincy, Willis, Scoon, Outlook, Finley, and Selah soils 
and areas of Esquatzel soils that have slopes of less 
than 2 percent. 

Permeability of this Esquatzel soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is moderate. This unit is subject to rare 
periods of flooding. 

This unit is used for irrigated and nonirrigated field and 
orchard crops, for wildlife habitat, and as rangeland and 
homesites. The main irrigated crops are asparagus, corn, 
grain, grapes, hops, mint, peas, and tree fruit. Grasses 
and legumes are grown for hay, pasture, and seed. 

The main limitation for irrigated crops is the hazard of 
water erosion. Furrow, corrugation, drip, and sprinkler 
irrigation systems are suited to the soil in this unit. The 
type of system used depends on the kind of crop grown. 
If furrow or corrugation irrigation systems are used, runs 
should be on the contour or across the slope. The risk of 
erosion can be minimized by keeping runs short. Use of 
sprinkler or drip irrigation permits the even, controlled 


Soll survey 


application of water, reduces runoff, and minimizes the 
risk of water erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The rate of application of water should be 
reduced accordingly to help control runoff, erosion, and 
the production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. Pipe, 
ditch lining, or drop structures should be installed in 
irrigation ditches to facilitate irrigation and prevent 
excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. 

Growing mint in meadows rather than in rows greatly 
reduces water erosion. Using vegetated filter strips at the 
end of rows or using sediment ponds, or both, reduces 
the volume of sediment in the tailwater. A plowpan 
develops in this soil; however, it can be broken by 
chiseling or subsoiling when the soil is dry. 

The main limitations for nonirrigated crops are the low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. 

Erosion can be reduced by seeding fall grain early, 
stubble mulching, and shaping waterways and seeding 
them to perennial grass. Drop structures may be needed 
in a few places to stabilize the flow of runoff in 
waterways. 

The potential native vegetation on this unit is mainly 
basin wildrye, bluebunch wheatgrass, and Sandberg 
bluegrass. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as big sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, and chemical treatment. Range 
seeding is a suitable practice if the range vegetation is in 
poor condition. The unit should be seeded in fall using a 
drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation for homesites and septic tank 
absorption fields is the hazard of flooding. Dikes and 
channels that have outlets to bypass floodwater can be 
used to protect buildings and onsite sewage disposal 
systems from flooding. Dustiness can be a problem 
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during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 

This map unit is in capability subclasses He, irrigated, 
and Ille, nonirrigated. 


34—Fiander silt loam. This very deep, artificially 
drained soil is on flood plains. It formed in alluvium. 
Slope is 0 to 3 percent, but it is dominantly about 1 
percent. The native vegetation is mainly alkali-tolerant 
grasses, forbs, and shrubs. Elevation is 700 to 900 feet. 
The average annual precipitation is 6 to 9 inches, the 
average annual air temperature is about 51 degrees F, 
and the average frost-free season is 130 to 180 days. 

Typically, the surface layer is moderately alkaline, 
grayish brown silt loam about 2 inches thick. The subsoil 
is strongly alkaline and very strongly alkaline, brown and 
pale brown silty clay loam about 23 inches thick. The 
upper part of the substratum is strongly alkaline, pale 
brown silt loam about 25 inches thick, and the lower part 
to a depth of 60 inches or more is mildiy alkaline, brown 
loamy very fine sand. 

Included in this unit are small areas of Umapine, 
Kittitas, and Toppenish soils and areas of undrained, 
salt-affected Fiander soils. 

Permeability of this Fiander soil is slow. Available 
water capacity is high. Effective rooting depth is limited 
by a seasonal water table that is at a depth of 24 to 36 
inches from June to December. Runoff is very slow. This 
unit is subject to rare periods of flooding 

This unit is used for irrigated crops, as rangeland, for 
wildlife habitat, and as homesites. The main irrigated 
crops are corn, grain, and mint. Grasses and legumes 
are grown for hay, pasture, and seed. 

The main imitation for irrigated crops is slow 
permeability. if the drainage systems are not maintained, 
the soil in this unit has a seasonal high water table 
during the Irrigation season and a high content of 
sodium. Tile drainage can be used to lower the water 
table if a suitable outlet is available. Dikes are effective 
in diverting floodwater and reducing the risk of flooding. 
Deep-rooted crops are suited to areas where the natural 
drainage is adeguate or where a drainage system has 
been installed and maintained. Reclamation may require 
addition of amendments such as gypsum, sulfur, or ferric 
sulfate to facilitate leaching. 

Furrow, corrugation, and sprinkler irrigation systems 
are suited to this soil. If surface irrigation systems are 
used, the risk of erosion can be minimized by keeping 
runs short. Use of sprinkler irrigation permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of water erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
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production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to avoid compaction and to maintain or 
improve the organic matter content, improve the water 
infiltration rate, and help to maintain tilth. Using a 
cropping system that includes close-growing, high- 
residue crops in the rotation and maintaining crop 
residue on the surface reduce water erosion. Using 
vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. A plowpan develops in this 
soil; however, it can be broken by chiseling or subsoiling 
when the soil is dry. 

The potential native vegetation on this unit is mainly 
basin wildrye, inland saltgrass, and black greasewood. 
The main limitations for the production of forage are 
wetness because of the seasonal high water table and 
high sodium content. If the range is overgrazed, the 
proportion of less preferred forage plants such as black 
greasewood and inland saltgrass increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, beating, and chemical treatment. Range 
seeding is a suitable practice if the range vegetation is in 
poor condition. The unit should be seeded in fall using a 
drill. Adapted alkali-tolerant plants should be seeded. 

The main limitations for homesite development are the 
hazard of flooding and soil wetness. Dikes and channels 
that have outlets to bypass floodwater can be used to 
protect buildings from flooding. Wetness can be reduced 
by installing drain tile around footings. Dustiness can be 
a problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. Cutbanks are not stable and are subject to 
caving in. Mulching, fertilizing, and irrigating are needed 
to establish lawn grasses and other small seeded plants. 

The main limitations for septic tank absorption fields 
are the hazard of flooding, soil wetness, and slow 
permeability. Flooding can be controlled only by the use 
of major flood control structures. Slow permeability and 
the seasonal high water table increase the possibility of 
failure of septic tank absorption fields. Use of sandy 
backfill for the trench and long absorption lines helps to 
compensate for the slow permeability. 

This map unit is in capability subclasses IVw, irrigated, 
and Vlw, nonirrigated. 


35—Finley fine sandy loam, 0 to 5 percent slopes. 
This very deep, well drained soil is on terraces and 
alluvial fans. It formed in old alluvium. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 800 to 1,400 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
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temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the upper part of the surface layer is brown 
fine sandy loam about 4 inches thick, and the lower part 
is brown sandy loam about 10 inches thick. The subsoil 
is yellowish brown very gravelly loam about 16 inches 
thick. The substratum to a depth of 60 inches or more is 
yellowish brown extremely gravelly sand. In some areas 
the surface layer is cobbly. 

Included in this unit is areas of Quincy soils. 

Permeability of this Finley soil is moderately rapid 
above the substratum and very rapid through it. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is high. 

This unit is used as rangeland and for wildlife habitat. 
The potential native vegetation is mainly bluebunch 
wheatgrass, needleandthread, Thurber needlegrass, and 
big sagebrush. The main limitations for the production of 

forage are low available water capacity and the hazard 
of soil blowing. If the range is overgrazed, the proportion 
of preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as annual forbs and big sagebrush 
increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, beating, and chemical treatment. 
Seeding is a suitable practice if the range vegetation is 
in poor condition. This unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This map unit is in capability subclass Vle, 
nonirrigated. 


36—Finley cobbly fine sandy loam, 0 to 5 percent 
slopes. This very deep, well drained soil is on terraces 
and aliuvial fans. It formed in old alluvium. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 800 to 1,400 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the upper part of the surface layer is brown 
cobbly fine sandy loam about 4 inches thick. The lower 
part is brown sandy loam about 10 inches thick. The 
subsoil is yellowish brown very gravelly loam about 16 
inches thick. The substratum to a depth of 60 inches or 
more is yellowish brown extremely gravelly sand. In 
some areas the surface layer is not cobbly. 

Included in this unit are areas of Quincy soils. 

Permeability of ihis Finley soil is moderately rapid 
above the substratum and very rapid through it. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 

This unit is used as rangeland and for wildlife habitat. 
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The potential native vegetation is mainly bluebunch 
wheatgrass, needleandthread, Thurber needlegrass, and 
big sagebrush. The main limitations for the production of 
forage are low available water capacity and the hazard 
of soil blowing. If the range is overgrazed, the proportion 
of preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as annual forbs and big sagebrush 
increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chemical treatment and prescribed burning. Seedbed 
preparation is difficult because of large stones. This unit 
should be seeded in fall when moisture conditions are 
optimal. A drill should be used. Adapted grasses and 
legumes should be seeded. 

This map unit ts in capability subclass Vle, 
nonirrigated. 


37—Finley silt loam, 0 to 2 percent slopes. This 
very deep, well drained soil is on terraces and alluvial 
fans. It formed in old alluvium. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 600 to 
1,300 feet. The average annual precipitation is 6 to 9 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season is 135 to 
180 days. 

Typically, the surface layer is brown silt loam about 12 
inches thick. The subsoil is yellowish brown very gravelly 
loam about 18 inches thick. The substratum to a depth 
of 60 inches or more is yellowish brown extremely 
gravelly sand. In some areas the surface layer is sandy 
loam. 

Included in this unit are small areas of Scooteney, 
Scoon, and Burke soils. 

Permeability of this Finley soil is moderately rapid 
above the substratum and very rapid through it. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erosion is slight. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. The main irrigated crops are grain, 
grapes, hops, mint, and peas. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitation for irrigated crops is moderate 
available water capacity. Furrow, corrugation, drip, and 
sprinkler irrigation systems are suited to the soil in this 
unit. The type of system used depends on the kind of 
crop grown. H surface irrigation systems are used, the 
risk of erosion can be minimized by keeping runs short. 
Use of sprinkler or drip irrigation permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of water erosion. 

Cultivation prior to Irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
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critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve organic matter 
content, improve infiltration, and help to maintain tilth. 
Using a cropping system that includes close-growing, 
high-residue crops in the rotation and maintaining crop 
residue on the surface reduce water erosion. Using 
vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

This unit is well suited to homesite development. It has 
few limitations. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. Cutbanks are 
not stable and are subject to caving in. 

The main limitation for septic tank absorption fields is 
seepage. If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 

This map unit is in capability subclass Ills, irrigated. 


38—Finley silt loam, 2 to 5 percent slopes. This 
very deep, well drained soil is on terraces and alluvial 
fans. It formed in old alluvium. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 600 to 
1,300 feet. The average annual precipitation is 6 to 9 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season is 135 to 
180 days. 

Typically, the surface layer is brown silt loam about 12 
inches thick. The subsoil is yellowish brown very gravelly 
loam about 18 inches thick. The substratum to a depth 
of 60 inches or more is yellowish brown extremely 
gravelly sand. 

Included in this unit are small areas of Burke, 
Scooteney, and Scoon soils and areas of Finley soils 
that have slopes of more than 5 percent. 

Permeability of ths Finley soil is moderately rapid 
above the substratum and very rapid through it. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. The main irrigated crops are grain, 
grapes, hops, mint, and peas. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitations for irrigated crops are moderate 
available water capacity and the hazard of water erosion. 
Furrow, corrugation, drip, and sprinkler irrigation systems 
are suited to the soil in this unit. The type of system 
used depends on the kind of crop grown. If furrow or 
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corrugation irrigation systems are used, runs should be 
on the contour or across the slope. The risk of water 
erosion can be minimized by keeping runs short. Use of 
sprinkler and drip irrigation permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of water erosion. 

Cultivation prior to irrigation mproves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to erosion. This 
makes the initial period of irrigation extremely critical. 
The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and ihe crop needs. Pipe, 
ditch lining, or drop structures should be installed in 
irrigation ditches to facilitate irrigation and reduce ditch 
erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or mprove the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that mcludes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. 

Growing mint in meadows rather than in rows greatly 
reduces water erosion. Use of annual or perennial cover 
crops during the irrigation season reduces erosion IN 
fields of hops, in orchards, and in vineyards. Using 
vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tallwater. 

This unit is well suited to homesite development. It has 
few limitations. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. Cutbanks are 
not stable and are subject to caving in. 

The main limitation for septic tank absorption fields is 
seepage. If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 

This map unit is in capability subclass llle, irngated. 


39—Finley silt loam, 5 to 8 percent slopes. This 
very deep, well drained soil is on terraces and alluvial 
fans. It formed in old alluvium. The native vegetation 5ا‎ 
mainly grasses, forbs, and shrubs. Elevation is 600 to 
1,300 feet. The average annual precipitation is 6 to 9 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season is 135 to 
180 days. 

Typically, the surface layer is brown silt loam about 12 
inches thick. The subsoil is yellowish brown very gravelly 
loam about 18 inches thick. The substratum to a depth 
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of 60 inches or more is yellowish brown extremely 
gravelly sand. 

Included in this unit are small areas of Burke, 
Scooteney, and Scoon soils. 

Permeability of this Finley soil is moderately rapid 
above the substratum and very rapid through it. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. The main irrigated crops are grain, 
grapes, and peas. Grasses and legumes are grown for 
hay, pasture, and seed. 

The main limitations for irrigated crops are moderate 
available water capacity, steepness of slope, and the 
hazard of water erosion. Sprinkler and drip irrigation 
systems are suited to the soil in this unit. The type of 
system used depends on the kind of crop grown. Use of 
these irrigation systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of water erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to erosion. This 
makes the initial period of irrigation extremely critical. 
The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Growing cover crops reduces erosion in 
orchards and vineyards. 

This unit is well suited to homesite development. It has 
few limitations. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. Cutbanks are 
not stable and subject to caving in. 

The main limitation for septic tank absorption fields is 
seepage. If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 

This map unit is in capability subclass Ille, irrigated. 


40—Finley silt loam, 8 to 15 percent slopes. This 
very deep, well drained soil is on terraces and alluvial 
fans. It formed in old alluvium. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 600 to 
1,300 feet. The average annual precipitation is 6 to 9 
inches, the average annual air temperature is about 50 
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degrees F, and the average frost-free season is 135 to 
180 days. 

Typically, the surface layer is brown silt loam about 12 
inches thick. The subsoil is yellowish brown very gravelly 
loam about 18 inches thick. The substratum to a depth 
of 60 inches or more is yellowish brown extremely 
gravelly sand. 

Included in this unit are small areas of Burke, 
Scooteney, and Scoon soils and areas of Finley soils 
that have slopes of 15 to 30 percent. 

Permeability of this Finley soil is moderately rapid 
above the substratum and very rapid through it. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. The main irrigated crops are grain 
and grapes. Grasses and legumes are grown for hay, 
pasture, and seed. 

The main limitations for irrigated crops are the 
moderate available water capacity, steepness of slope, 
and the hazard of water erosion. Sprinkler and drip 
irrigation systems are suited to the soil in this unit. Use 
of these systems permits the even, controlled application 
of water, reduces runoff, and minimizes the risk of 
erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to erosion. This 
makes the initial period of irrigation extremely critical. 
The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Use of annual or perennial cover crops is 
needed in orchards and vineyards to reduce erosion. Å 
rotation of grain followed by alfalfa and grass commonly 
is used. 

This unit is suited to homesite development. The main 
limitation is steepness of slope. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. The unit should be seeded to reduce erosion 
and slippage of the soil. Cutbanks are not stable and 
subject to caving in. 

The main limitation for septic tank absorption fields is 
seepage. If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
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from onsite sewage disposal systems. Slope can cause 
lateral seepage and surfacing of effluent in downslope 
areas. Absorption lines should be installed on the 
contour. 

This map unit is in capability subclass IVe, irrigated. 


41—Gorskel very stony loam, 0 to 25 percent 
slopes. This shallow, well drained soil is on terraces and 
foot slopes. It formed in loess and old alluvium. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,200 to 3,000 feet. The average annual 
precipitation is 10 to 12 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 120 to 150 days. 

Typically, the surface layer is brown very stony loam 
about 5 inches thick. The upper part of the subsoil is 
yellowish brown gravelly loam about 3 inches thick, and 
the lower part is dark yellowish brown very gravelly clay 
loam about 5 inches thick. A hardpan is at a depth of 
about 13 inches. Depth to the hardpan ranges from 9 to 
15 inches. In some areas the surface layer is stony silt 
loam. 

Included in this unit are areas of Gorst, Harwood, 
Rock Creek, and Taneum soils. 

Permeability of this Gorskel soil is moderately slow 
above the hardpan and very slow through it. Available 
water capacity is low. Effective rooting depth is 9 to 15 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used as rangeland, for wildlife habitat, and 
as homesites. 

The potential native vegetation is mainly stiff 
sagebrush, Sandberg bluegrass, and eriogonum. The 
main limitations for the production of forage are large 
stones on the surface, low available water capacity, and 
low annual precipitation. If the range is overgrazed, the 
proportion of preferred forage plants such as stiff 
sagebrush and Sandberg bluegrass decreases and the 
proportion of less preferred forage plants such as forbs 
and annual grasses increases. 

This unit is poorly suited to homesite development. 
The main limitations are the shallow depth to the 
hardpan and steepness of slope in areas where slopes 
are more than 15 percent. The pan hinders excavation. 
Access roads must be designed to control surface runoff 
and help stabilize cut slopes. 

The main limitation for septic tank absorption fields is 
the depth to the cemented pan, which limits the capacity 
of the absorption field. Use of long absorption lines 
helps to compensate for this limitation. Absorption lines 
should be installed on the contour. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


42—Gorskel-Harwood complex, 0 to 25 percent 
slopes. This map unit is on uplifted terraces. The native 
vegetation is mainly forbs and shrubs. Elevation is 1,200 
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to 2,300 feet. The average annual precipitation is 10 to 
12 inches, the average annual air temperature is about 
50 degrees F, and the average frost-free season is 135 
to 150 days. 

This unit is about 50 percent Gorskel very stony loam 
and about 40 percent Harwood loam. The Harwood soil 
Is on mounds, and the Gorskel soil is in areas between 
the mounds. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

Included in this unit are small areas of Gorst, Rock 
Creek, and Taneum soils. Included areas make up about 
10 percent of the total acreage. 

The Gorskel soil is shallow and well drained. It formed 
in loess and old alluvium. Typically, the surface layer is 
brown very stony silt loam about 5 inches thick. The 
upper part of the subsoil is yellowish brown gravelly loam 
about 3 inches thick, and the lower part is dark yellowish 
brown very gravelly clay loam about 5 inches thick. A 
hardpan is at a depth of about 13 inches. Depth to the 
hardpan ranges from 9 to 15 inches. 

Permeability of the Gorskel soil is moderately slow 
above the hardpan and very slow through it. Available 
water capacity is low. Effective rooting depth is 9 to 15 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

The Harwood soil is moderately deep and well 
drained. It formed in loess and old alluvium. Typically, 
the surface layer is grayish brown loam about 8 inches 
thick. The subsoil is brown loam about 18 inches thick. 
The substratum is brown gravelly loam about 4 inches 
thick. A hardpan is at a depth of about 30 inches. Depth 
to the hardpan ranges from 20 to 40 inches. 

Permeability of the Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation of the Gorskel soil is 
mainly stiff sagebrush, Sandberg bluegrass, and 
eriogonum. If the range plants on the Gorskel soil are 
overgrazed, the proportion of preferred forage plants 
such as stiff sagebrush and Sandberg bluegrass 
decreases and the proportion of less preferred forage 
plants such as forbs and annual grasses increases. The 
production of forage on the Gorskel soil is limited by 
depth to bedrock, large stones on the surface, and low 
available water capacity. The potential native vegetation 
of the Harwood soil is mainly bluebunch wheatgrass, 
Sandberg bluegrass, and big sagebrush. If the range 
plants on the Harwood soil are overgrazed, the 
proportion of preferred forage plants such as bluebunch 
wheatgrass decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. 
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Areas of the Harwood soil that are heavily infested 
with undesirable vegetation can be improved by such 
methods as chemical treatment and prescribed burning. 
Care should be taken during brush control to disturb the 
Gorskel soll as little as possible. Range seeding on the 
Harwood soil is a suitable practice if the range is In poor 
condition. The soil should be seeded in fall using a drill. 
Adapted grasses and legumes should be seeded. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


43—Gorst loam, 2 to 15 percent slopes. This well 
drained soil is on high, dissected terraces. It is shallow 
over a hardpan. It formed in loess and old alluvium. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,200 to 2,000 feet. The average annual 
precipitation is 8 to 12 inches, and the average annual 
air temperature is about 50 degrees F, and the average 
frost-free season is 135 to 150 days. 

Typically, the surface layer is brown loam about 7 
inches thick. The subsoil is pale brown and brown loam 
about 8 inches thick. A hardpan is at a depth of about 
15 inches. Depth to the hardpan ranges from 12 to 20 
inches. In some areas the surface layer is cobbly, in 
some areas the subsoil is silty clay loam, and in some 
areas the soil is underlain by sandstone. 

Included in this unit are about 5 percent Harwood soils 
and 5 percent Rock Creek soils. 

Permeability of this Gorst soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is low. Effective rooting depth is 12 to 20 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated field and orchard crops 
and as rangeland, wildlife habitat, and homesites. The 
main irrigated crop is tree fruit. Grasses and legumes are 
grown for hay, pasture, and seed. À perennial cover crop 
is grown in orchards. 

The main limitations for irrigated crops are depth to 
the hardpan, steepness of slope, and the hazard of 
water erosion. Sprinkler and drip irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. Use of these 
systems permits the even, controlled application of 
irrigation water, reduces runoff, and minimizes the risk of 
erosion. The depth to the hardpan and steepness of 
slope make water management extremely important. To 
avoid loss of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
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erosion. Use of perennial cover crops in orchards 
reduces erosion. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, Thurber needlegrass, and 
Sandberg bluegrass. The production of forage is limited 
by the low available water capacity. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as 
sagebrush increases. Areas that are heavily infested with 
undesirable vegetation can be improved by such 
methods as chaining, railing, chemical treatment, and 
prescribed burning. 

Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is the depth to the hardpan, which 
hinders excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
depth to the hardpan, which limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. 

This map unit is in capability subclasses IVe, irrigated, 
and Vle, nonirrigated. 


44—Gorst loam, 15 to 30 percent slopes. This well 
drained soil is on high, dissected terraces. It is shallow 
over a hardpan. It formed in loess and old alluvium. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,200 to 2,000 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 150 days. 

Typically, the surface layer is brown loam about 7 
inches thick. The subsoil is pale brown and brown loam 
about 8 inches thick. A hardpan is at a depth of about 
15 inches. Depth to the hardpan ranges from 12 to 20 
inches. In some areas the surface layer is cobbly, in 
some areas the subsoil is silty clay loam, and in some 
areas the soil is underlain by sandstone. 

Included in this unit are about 5 percent Harwood soils 
and about 10 percent Rock Creek soils. 

Permeability of this Gorst soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is low. Effective rooting depth is 12 to 20 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

This unit is used for irrigated field and orchard crops 
and as rangeland, wildlife habitat, and homesites. The 
main irrigated crop is tree fruit. A perennial cover crop is 
grown in orchards. Grasses and legumes are grown for 
hay, pasture, or seed. 

The main limitations for irrigated crops are the depth 
to the hardpan, steepness of slope, and the hazard of 
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water erosion. Sprinkler and drip irrigation systems are 
suited to the soil in this unit. Use of these systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid loss of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. Using a cropping system that 
includes close-growing, high-residue crops in the rotation 
reduces water erosion. Use of perennial cover crops is 
needed in orchards to reduce erosion. 

The potential native vegetation on this unit is mainly 
bluebunch vyheatgrass, Thurber needlegrass, and 
Sandberg bluegrass. The production of forage is limited 
by the low available water capacity. If the range IS 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as 
sagebrush increases. 

Areas that are heavily infested vvith undesirable 
vegetation can be improved by such methods as 
chaining, railing, chemical treatment, and prescribed 
burning. Seeding Is a suitable practice if the range 
vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are the depth to the hardpan and 
steepness of slope. The hardpan hinders excavation. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

The main limitations for septic tank absorption fields 
are depth to the hardpan and steepness of slope. The 
pan limits the capacity of the absorption fields. Use of 
long absorption lines helps to compensate for this 
limitation. Slope can cause lateral seepage and surfacing 
of effluent in downslope areas. 

This map unit is in capability subclass Vie, irrigated 
and nonirrigated 


45—Gorst cobbly loam, 0 to 25 percent slopes. 
This shallow, well drained soil is on high, dissected 
terraces. It formed in loess and old alluvium. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,200 to 2,000 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is brown cobbly loam about 
7 inches thick. The subsoil is pale brown and brown 
loam about 8 inches thick. A hardpan is at a depth of 
about 15 inches. Depth to the hardpan ranges from 12 
to 20 inches. In some areas the surface layer is gravelly, 
in some areas the subsoil is silty clay loam, and in some 
areas the soil is underlain by sandstone. 
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Included in this unit are areas of Gorskel, Harwood, 
Rock Creek, and Simcoe soils. 

Permeability of this Gorst soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is low. Effective rooting depth is 12 to 20 
inches. Runoff is siow, and the hazard of water erosion 
is moderate. 

This unit is used for irrigated field and orchard crops, 
as rangeland, and for wildlife habitat. The main irrigated 
crops are permanent grasses and legumes and tree fruit. 
A perennial cover crop is grown in orchards. 

The main limitations for irrigated crops are the depth 
to the hardpan and steepness of slope. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid loss of water and leaching of 
plant nutrients from overirrigation, applications of 
irrigation water should be adjusted to the available water 
capacity, the water intake rate, and the crop needs. 
Using a cropping system that includes close-growing, 
high-residue crops in the rotation and maintaining crop 
residue on the surface reduce water erosion. Growing 
perennial cover crops in orchards reduces erosion. 
Seedbed preparation is difficult, and removal of stones 
may be necessary. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, Thurber needlegrass, and 
Sandberg bluegrass. The production of forage is limited 
by large stones on the surface and low available water 
capacity. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as bitterbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, chemical treatment, and prescribed 
burning. Seeding is a suitable practice if the range 
vegetation is in poor condition. Use of equipment is 
difficult because of the cobbles. Removal of cobbles 
may be needed before seeding with a drill. Adapted 
grasses and legumes should be seeded. 

This map unit is in capability subclass Vle, irrigated 
and nonirrigated. 


46—Harwood loam, 2 to 5 percent slopes. This well 
drained soil is on high, dissected terraces. It is 
moderately deep over a hardpan. It tormed in loess and 
old alluvium. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation is 1,200 to 2,000 feet. The 
average annual precipitation is 8 to 12 inches, the 
average annual air temperature is about 51 degrees F, 
and the average frost-free season is 135 to 150 days. 

Typically, the surface layer is grayish brown loam 
about 8 inches thick. The subsoil is brown loam about 18 
inches thick. The substratum is brown gravelly loam 
about 4 inches thick. A hardpan is at a depth of about 
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30 inches. Depth to the hardpan ranges from 20 to 40 
inches. In some areas the soll is underlain by sandstone. 
included in this unit are about 10 percent Selah soils, 

10 percent Gorst soils, and 5 percent Ritzville soils. 

Permeability of this Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is slow, and the hazard of water erosion 
is moderate. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, and wildlife habitat. It is also used as 
rangeland and homesites. The main irrigated crops are 
grain, grapes, and tree fruit. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitations for irrigated crops are depth to 
the hardpan and the hazard of water erosion. Furrow, 
corrugation, drip, and sprinkler irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. If furrow or 
corrugation systems are used, runs should be on the 
contour or across the slope. The risk of erosion can be 
minimized by keeping runs short. Use of sprinkler or drip 
irrigation permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of irrigation water should 
be adjusted to the available water capacity, the water 
intake rate, and the crop needs. Pipe, ditch lining, or 
drop structures should be installed in irrigation ditches to 
facilitate Irrigation and prevent excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Using vegetated filter strips at the end of rows 
or using sediment ponds, or both, reduces the volume of 
sediment in the tailwater. Exposing the substratum when 
leveling fields should be avoided. Shallow cuts are 
feasible in some areas. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
and shaping waterways and seeding them to perennial 
grass. Seeding early in fall, either on the contour or 
across the slope, slows runoff and reduces erosion when 
the snow melts rapidly while the soll is still frozen. Drop 
structures are needed in a few places to stabilize the 
flow of runoff in waterways. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, big sagebrush, and Sandberg 
bluegrass. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
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decreases and the proportion of less preferred forage 
plants such as big sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, plowing, beating, chemical treatment, 
and prescribed burning. Seeding is a suitable practice if 
the range vegetation is in poor condition. The unit should 
be seeded in fall using a drill. Adapted grasses and 
legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is the depth to the hardpan, which 
hinders excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
depth to the hardpan. The pan limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. 

This map unit is in capability subclass llle, irrigated 
and nonirrigated. 


47 —Harwood loam, 5 to 8 percent slopes. This well 
drained soil is on high, dissected terraces. It is 
moderately deep over a hardpan. It formed in loess and 
old alluvium. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation is 1,200 to 2,000 feet. The 
average annual precipitation is 8 to 12 inches, the 
average annual air temperature is about 51 degrees F, 
and the average frost-free season is 135 to 150 days. 

Typically, the surface layer is grayish brown loam 
about 8 inches thick. The subsoil is brown loam about 18 
inches thick. The substratum is brown gravelly loam 
about 4 inches thick. Å hardpan is at a depth of about 
30 inches. Depth to the hardpan ranges from 20 to 40 
inches. In some areas the soil is underlain by sandstone. 

Included in this unit are about 10 percent Selah soils, 
10 percent Gorst soils, and 5 percent Ritzville soils. 

Permeability of this Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habrtat, and 
homesites. The main irrigated crops are grain, grapes, 
and tree fruit. Grasses and legumes are grown for hay, 
pasture, and seed. 

The main limitations for irrigated crops are the depth 
to the hardpan, the hazard of water erosion, and 
steepness of slope. Using a cropping system that 
includes close-growing, high-residue crops in the rotation 
reduces water erosion. Sprinkler and drip.irrigation 
systems are suited to the soil in this unit. The type of 
System used depends on the kind of crop grown. Use of 
these irrigation systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid loss of water and leaching of 
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plant nutrients from overirrigation, applications of 
irrigation water should be adjusted to the available water 
capacity, the water intake rate, and the crop needs. 

The main limitation for nonirrigated crops is low annual 
precipitation. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes winter 
wheat and summer fallow is most suitable. Erosion can 
be reduced by seeding early in fall, using stubble mulch 
tillage, and shaping waterways and seeding them to 
perennial grass. Seeding early in fall, either on the 
contour or across the slope, slows runoff and reduces 
erosion when the snow melts rapidly while the soil is still 
frozen. Drop structures are needed in a few places to 
stabilize the flow of runoff in waterways. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, big sagebrush, and Sandberg 
bluegrass. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as big sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, beating, and chemical treatment. Range 
seeding is a suitable practice if the range vegetation is in 
poor condition. The unit should be seeded in fall using a 
drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is the depth to the hardpan, which 
hinders excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitation for septic tank absorption fields 5 
the depth to the hardpan, vyhich limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. 

This map unit is in capability subclass Ille, irrigated 
and nonirrigated. 


48—Harwood loam, 8 to 15 percent slopes. This 
well drained soil is on high, dissected terraces. It is 
moderately deep over a hardpan. It formed in loess and 
old alluvium. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation is 1,200 to 2,000 feet. The 
average annual precipitation is 8 to 12 inches, the 
average annual air temperature is about 51 degrees F, 
and the average frost-free season is 135 to 150 days. 
Typically, the surface layer is grayish brown loam 
about 8 inches thick. The subsoil is brown loam about 18 
inches thick. The substratum is brown gravelly loam 
about 4 inches thick. A hardpan is at a depth of about 
30 inches. Depth to the hardpan ranges from 20 to 40 
inches. In some areas the soil is underlain by sandstone. 
Included in this unit are about 10 percent Selah soils, 
5 percent Gorst soils, and 5 percent Ritzville soils. 
Permeability of this Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
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inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain, grapes, 
and tree fruit. A cover crop is grown in orchards. 
Grasses and legumes are grown for hay, pasture, or 
seed. 

The main limitations for irrigated crops are depth to 
the hardpan, the hazard of water erosion, and steepness 
of slope. Sprinkler and drip irrigation systems are suited 
to the soil in this unit. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid loss of water and 
leaching of plant nutrients from overrrrigation, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Å crop rotation of grain followed by alfalfa and grass 
commonly is used. 

The main limitations for nonirrigated crops are the low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding early in fall and using stubble mulch 
tillage. Seeding early in fall, either on the contour or 
across the slope, slows runoff and reduces erosion when 
the snow melts rapidly while the soil is still frozen. Using 
level or gradient terraces and stripcropping, either singly 
or in combination, also reduce erosion. Drop structures 
are needed in places to control the flow of runoff in 
waterways. Waterways should be shaped and seeded to 
perennial grass. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, big sagebrush, and Sandberg 
bluegrass. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as big sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, beating, and chemical treatment. 
Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is the depth to the hardpan, which 
hinders excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
the depth to the hardpan, which limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. Absorption lines should be 
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installed on the contour. Slope can promote latera! 
seepage and surfacing of the effluent in downslope 
areas. 

This map unit is in capability subclasses !Ve, irrigated, 
and Ille, nonirrigated. 


49—Harwood loam, 15 to 30 percent slopes. This 
well drained soil is on high, dissected terraces. It is 
moderately deep over a hardpan. It formed in loess and 
old alluvium. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation is 1,200 to 2,000 feet The 
average annual precipitation is 8 to 12 inches, the 
average annual air temperature is about 51 degrees F, 
and the average frost-free season is 135 to 150 days. 

Typically, the surface layer is grayish brown loam 
about 8 inches thick. The subsoil is brown loam about 18 
inches thick. The substratum is brown gravelly loam 
about 4 inches thick. A hardpan is at a depth of about 
30 inches. Depth to the hardpan ranges from 20 to 40 
inches. In some areas the soil is underlain by sandstone. 

Included in this unit are about 10 percent Selah soils, 
5 percent Gorst soils, and 5 percent Ritzville soils. 

Permeability of this Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion IS moderate. 

This unit is used for irrigated and nonirrigated crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crops are grapes and tree fruit. A cover crop is 
grown in orchards. Grasses and legumes are grown for 
hay, pasture, or seed. 

The main limitations for irrigated crops are depth to 
the hardpan, the hazard of water erosion, and steepness 
of slope. Spnnkler and drip irrigation systems are suited 
to the soil in this unit. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Using a cropping system that includes 
close-growing, high-residue crops in the rotation reduces 
water erosion. Perennial cover crops are needed in 
orchards and vineyards to reduce erosion. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding early in fall and using stubble mulch 
tillage. Seeding early in fall, either on the contour or 
across the slope, slows runoff and reduces erosion when 
the snow melts rapidly while the soil is frozen. Divided- 
slope farming or stripcropping also reduces erosion. 
Drop structures are needed in places to control the flow 
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of runoff in waterways. Waterways should be shaped 
and seeded to perennial grass. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, big sagebrush, and Sandberg 
bluegrass. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases the proportion of less preferred forage plants 
such as big sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, ralling, beating, plowing, chemical treatment, 
and prescribed burning. Seeding is a suitable practice if 
the range vegetation is in poor condition. The unit should 
be seeded in fall using a drill. Adapted grasses and 
legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are the depth to the hardpan and 
steepness of slope. The pan hinders excavation. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

The main limitation for septic tank absorption fields are 
the depth to the hardpan and steepness of slope. The 
hardpan limits the capacity of the absorption fields. Use 
of long absorption lines helps to compensate for this 
limitation. Slope can promote lateral seepage and 
surfacing of effluent in downslope areas. 

This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


50—Harwood-Burke-Wiehl silt loams, 2 to 5 
percent slopes. This map unit is on uplands. The native 
vegetation is grasses, forbs, and shrubs. Elevation is 
1,000 to 2,000 feet. The average annual precipitation is 
6 to 10 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free season 
is 135 to 170 days. 

This unit is about 30 percent Harwood silt loam, about 
30 percent Burke silt loam, and about 20 percent Wiehl 
silt loam. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are areas of Selah, Gorst, and 
Scoon soils and areas of soils that have slopes of less 
than 2 percent. Also included are areas of soils that 
have hardpan fragments scattered throughout the profile 
and on the surface. Included areas make up about 20 
percent of the total acreage. 

The Harwood soil is well drained. It is moderately deep 
over a hardpan. It formed in loess and old alluvium. 
Typically, the surface layer is grayish brown silt loam 
about 8 inches thick. The subsoil is brown silt loam 
about 18 inches thick. The substratum is brown gravelly 
silt loam about 4 inches thick. A hardpan is at a depth of 
about 30 inches. Depth to the hardpan ranges from 20 
to 40 inches. In some areas the surface layer is very fine 
sandy loam. 
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Permeability of the Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is slow, and the hazard of water erosion 
is moderate. 

The Burke soil is well drained. It is moderately deep 
over a hardpan. It formed in loess. Typically, the surface 
layer is pale brown silt loam about 7 inches thick. The 
substratum is pale brown silt loam about 18 inches thick. 
A hardpan is at a depth of about 25 inches. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas the 
surface layer is very fine sandy loam. 

Permeability of the Burke soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is slow, and the hazard of water erosion 
Is moderate. 

The Wiehl soil is moderately deep and well drained. !t 
formed in loess. Typically, the surface layer is grayish 
brown silt loam about 3 inches thick. The subsoil is 
brown and pale brown silt loam about 18 inches thick. 
The substratum is pale brown gravelly silt loam about 6 
inches thick. Weakly cemented sandstone is at a depth 
of about 27 inches. Depth to sandstone or laminated 
sediment ranges from 20 to 40 inches. In some areas 
the surface layer is very fine sandy loam. 

Permeability of the Wiehl soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 20 
to 40 inches. Runoff is slow, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated and nonirrigated crops, 
rangeland, homesites, and wildlife habitat. The main 
irrigated crops are grain, grapes, and tree fruit. Grasses 
and legumes are grown for hay, pasture, and seed. 

The main limitations for irmgated crops are the hazard 
of water erosion, depth to the hardpan in the Harwood 
and Burke soils, and depth to soft sandstone in the 
Wiehl soil. Furrow, corrugation, drip, and sprinkler 
irrigation systems are suited to the soils in this unit. The 
type of system used depends on the kind of crop grown. 
If furrow or corrugation irrigation systems are used, runs 
should be on the contour or across the slope. The risk of 
water erosion can be minimized by keeping runs short. 
Sprinkler or drip irrigation permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid loss of water and leaching of 
plant nutrients from overirrigation, applications of 
irrigation water should be adjusted to the available water 
capacity and the crop needs. Pipe, ditch lining, or drop 
structures should be installed in irrigation ditches to 
facilitate irrigation and prevent excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content and to maintain tilth. Using a cropping system 
that includes close-growing, high-residue crops in the 
rotation reduces water erosion. Using vegetated filter 
strips at the end of rows or using sediment ponds, or 
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both, reduces the volume of sediment in the tallwater. 
Exposing the substratum when leveling fields should be 
avoided. Shallow cuts are feasible in some areas. 

The mam limitations for nonirrigated crops are the low 
annual precipitation, the moderate available water 
capacity, and the hazard of water erosion. Because 
precipitation is not sufficient for annual cropping, a 
cropping system that includes winter wheat and summer 
fallow is most suitable. Erosion can be reduced by 
seeding fall grain early, stubble mulching, and shaping 
waterways and seeding them to perennial grass. Drop 
structures are needed in a few places to stabilize the 
flow of runoff in waterways. 

The potential native vegetation of the Harwood soll iS 
mainly bluebunch wheatgrass, Sandberg bluegrass, and 
big sagebrush. The potential native vegetation of the 
Burke soil is mainly bluebunch wheatgrass, Sandberg 
bluegrass, and Thurber needlegrass. The potential native 
vegetation of the Wiehl soil is mainly bluebunch 
wheatgrass and needleandthread. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such practices as 
chaining, railing, beating, plowing, chemical treatment, 
and prescribed burning. The unit should be seeded in fall 
using a drill. Adapted grasses and legumes should be 
seeded. 

This unit is poorly suited to homesite development. 
The main limitations are depth to the hardpan in the 
Harwood and Burke soils and depth to soft sandstone in 
the Wiehl soil. The hardpan and sandstone hinder 
excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are depth to the hardpan in the Harwood and Burke soils 
and depth to soft sandstone in the Wiehl soil. The 
hardpan and sandstone limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for these limitations. 

This map unit is in capability subclasses Ille, irrigated, 
and IVe, nonirrigated. 


51—Harwood-Burke-Wiehl silt loams, 5 to 8 
percent slopes. This map unit is on uplands. The native 
vegetation is grasses, forbs, and shrubs. Elevation is 
1,000 to 2,000 feet. The average annual precipitation is 
6 to 10 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free season 
is 135 to 170 days. 

This unit is about 30 percent Harwood silt loam, about 
30 percent Burke silt loam, and about 20 percent Wiehl 
silt loam. The components of this unit are so intricately 
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intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are areas of Gorst, Selah, and 
Scoon soils and areas of soils that have slopes of less 
than 5 percent. Also included are areas of soils that 
have hardpan fragments scattered throughout the profile 
and on the surface. Included areas make up about 20 
percent of the total acreage. 

The Harwood soil is well drained. It is moderately deep 
over a hardpan. It formed in loess and old alluvium. 
Typically, the surface layer is grayish brown silt loam 
about 8 inches thick. The subsoil is brown silt loam 
about 18 inches thick. The substratum is brown gravelly 
silt loam about 4 inches thick. A hardpan is at a depth of 
about 30 inches. Depth to the hardpan ranges from 20 
to 40 inches. In some areas the surface layer is very fine 
sandy loam. 

Permeability of the Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

The Burke soil is well drained and it is moderately 
deep over a hardpan. It formed in loess. Typically, the 
surface layer is pale brown silt loam about 7 inches 
thick. The underlying material is pale brown silt loam 
about 18 inches thick. A hardpan is at a depth of about 
25 inches. Depth to the hardpan ranges from 20 to 40 
inches. In some areas the surface layer is very fine 
sandy loam. 

Permeability of the Burke soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

The Wiehl soil is moderately deep and well drained. It 
formed in loess. Typically, the surface layer is grayish 
brown silt loam about 3 inches thick. The subsoil is 
brown and pale brown silt loam about 18 inches thick. 
The substratum is pale brown gravelly silt loam about 6 
inches thick. Weakly cemented sandstone is at a depth 
of about 27 inches. Depth to sandstone or laminated 
sediment ranges from 20 to 40 inches. In some areas 
the surface layer is very fine sandy loam. 

Permeability of the Wiehl soil is moderate above the 
sandstone and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated crops, rangeland, wildlife 
habitat, and homesites. The main irrigated crops are 
grain, grapes, and tree fruit. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitations for irrigated crops are steepness 
of slope, the hazard of water erosion, depth to the 
hardpan in the Harwood and Burke soils, and depth to 
soft sandstone in the Wiehl soil. Sprinkler and drip 
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irrigation systems are suited to the soils in this unit. The 
type of system used depends on the kind of crop grown. 
Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid loss of water and leaching of 
plant nutrients from overirrigation, applications of 
irrigation water should be adjusted to the available water 
capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation reduces 
water erosion. 

The potential native vegetation of the Harwood soil is 
mainly bluebunch wheatgrass, Sandberg bluegrass, and 
big sagebrush. The potential native vegetation on the 
Burke soil is mainly bluebunch wheatgrass, Sandberg 
bluegrass, and Thurber needlegrass. The potential native 
vegetation of the Wiehl soil is mainly bluebunch 
wheatgrass and needleandthread. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, beating, plowing, chemical treatment, 
and prescribed burning. Seeding is a suitable practice if 
the range vegetation is in poor condition. The unit should 
be seeded in fall using a drill. Adapted grasses and 
legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are depth the hardpan in the 
Harwood and Burke soils and depth to soft sandstone in 
the Wiehl soil. The hardpan and soft sandstone hinder 
excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are depth to the hardpan in the Harwood and Burke soils 
and depth to soft sandstone in the Wiehl soil. The 
hardpan and sandstone limit the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for these limitations. 

This map unit is in capability subclass Ille, irrigated. 


52—Harwood-Burke-Wiehl silt loams, 8 to 15 
percent slopes. This map unit is on uplands. The native 
vegetation is grasses, forbs, and shrubs. Elevation is 
1,000 to 1,300 feet. The average annual precipitation is 
6 to 10 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free season 
is 135 to 170 days. 

This unit is about 30 percent Harwood silt loam, about 
30 percent Burke silt loam, and about 20 percent Wiehl 
silt loam. The components of this unit are so intricately 
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intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are about 10 percent Selah soils, 
5 percent Ritzville soils, and 5 percent Scoon and 
Scooteney soils and areas of soils that have slopes of 
more than 15 percent. Also included are areas of soils 
that have hardpan fragments scattered throughout the 
profile and on the surface and areas of soils that have 
laminated sediment at a depth of 20 to 40 inches. These 
included areas make up about 25 percent of the total 
acreage. 

The Harwood soil is well drained. It is moderately deep 
over a hardpan. It formed in loess and old alluvium. 
Typically, the surface layer is grayish brown silt loam 
about 8 inches thick. The subsoil is brown silt loam 
about 18 inches thick. The substratum is brown gravelly 
silt loam about 4 inches thick. A hardpan is at a depth of 
about 30 inches. Depth to the hardpan ranges from 20 
to 40 inches. In some areas the surface layer is very fine 
sandy loam. 

Permeability of the Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

The Burke soil is well drained. It is moderately deep 
over a hardpan. It formed in loess. Typically, the surface 
layer is pale brown silt loam about 7 inches thick. The 
substratum is pale brown silt loam about 18 inches thick. 
A hardpan is at a depth of about 25 inches. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas the 
surface layer is very fine sandy loam. 

Permeability of the Burke soi! is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

The Wiehl soil is moderately deep and well drained. It 
formed in loess. Typically, the surface layer is grayish 
brown silt loam about 3 inches thick. The subsoil is 
brown and pale brown silt loam about 18 inches thick. 
The substratum is pale brown gravelly silt loam about 6 
inches thick. Weakly cemented sandstone is at a depth 
of about 27 inches. Depth to sandstone ranges from 20 
to 40 inches. In some areas the surface layer is very fine 
sandy loam. 

Permeability of the Wiehl soil is moderate above the 
soft sandstone and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion Is moderate. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, homesites, and wildlife 
habitat. The main irrigated crops are grain, grapes, and 
tree fruit. A cover crop is grown in orchards. Grasses 
and legumes are grown for hay, pasture, and seed. 
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The main limitations for irrigated crops are steepness 
of slope, the hazard of erosion, depth to the hardpan in 
the Harwood and Burke soils, and depth to soft 
sandstone in the Wiehl soil. Sprinkler and drip irrigation 
systems are suited to the soils in this unit. Use of these 
systems permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of irrigation water should 
be adjusted to the available water capacity and the crop 
needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation reduces 
water erosion. A rotation of grain followed by alfalfa and 
grass commonly is used. Growing annual or perennial 
cover crops In orchards and vineyards reduces water 
erosion. 

The main limitations for nonirrigated crops are low 
annual precipitation, moderate available water capacity, 
and the hazard of water erosion. Because precipitation is 
not sufficient for annual cropping, a cropping system that 
includes winter wheat and summer fallow is most 
suitable. Erosion can be reduced by seeding fall grain 
early and stubble mulching. Seeding on the contour or 
across the slope slows runoff and reduces erosion when 
the snow melts rapidly while the soil is still frozen. Using 
terraces and stripcropping, either singly or in 
combination, also reduce erosion. Drop structures are 
needed in places to control the flow of runoff in 
waterways. Waterways should be shaped and seeded to 
perennial grass. 

The potential native vegetation on the Harwood soil is 
mainly bluebunch wheatgrass, Sandberg bluegrass, and 
big sagebrush. The potential native vegetation on the 
Burke soil ts mainly bluebunch wheatgrass, Sandberg 
bluegrass, and Thurber needlegrass. The potential native 
vegetation on the Wiehl soil is mainly bluebunch 
wheatgrass and needleandthread. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, beating, plowing, chemical treatment, 
and prescribed burning. Seeding is a suitable practice if 
the range vegetation is in poor condition. The unit should 
be seeded in fall using a drill. Adapted grasses and 
legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are depth to the hardpan in the 
Harwood and Burke soils, depth to soft sandstone in the 
Wiehl soil, and steepness of slope. The hardpan and soft 
sandstone hínder excavation. Dustiness can be a 
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problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitations for septic tank absorption fields 
are depth to the hardpan in the Harwood and Burke soils 
and depth to soft sandstone in the Wiehl soil. The 
hardpan and sandstone limit the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for these limitations. Absorption lines should 
be installed on the contour. Slope can promote lateral 
seepage and surfacing of effluent in downslope areas. 

This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


53—Harwood-Burke-Wiehl silt loams, 15 to 30 
percent slopes. This map unit is on uplands. The native 
vegetation is grasses, forbs, and shrubs. Elevation is 
1,000 to 1,300 feet. The average annual precipitation is 
6 to 10 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free season 
is 135 to 170 days. 

This unit is about 30 percent Harwood silt loam, about 
30 percent Burke silt loam, and about 20 percent Wiehl 
silt loam. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are areas of Ritzville, Selah, 
Starbuck, and Scoon soils, salt- and alkali-affected soils, 
Rock outcrop, and soils that have slopes of less than 15 
percent or more than 30 percent. Also included are 
areas of soils that have hardpan fragments scattered 
through the profile and areas of soils that have 
laminated sediment at a depth of 20 to 40 inches. These 
included areas make up about 20 percent of the total 
acreage. 

The Harwood soil is well drained. It is moderately deep 
over a hardpan. It formed in loess and old alluvium. 
Typically, the surface layer is grayish brown silt loam 
about 8 inches thick. The subsoil is brown silt loam 
about 18 inches thick. The substratum is brown gravelly 
silt loam about 4 inches thick. A hardpan is at a depth of 
about 30 inches. Depth to the hardpan ranges from 20 
to 40 inches. In some areas the surface layer is very fine 
sandy loam 

Permeability of the Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion 
Is high. 

The Burke soil is well drained and is moderately deep 
over a hardpan. It formed in loess. Typically, the surface 
layer is pale brown silt loam about 7 inches thick. The 
substratum is pale brown silt loam about 18 inches thick. 
A hardpan is at a depth of about 25 inches. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas the 
surface layer is very fine sandy loam. 
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Permeability of the Burke soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

The Wiehl soil is moderately deep and well drained. It 
formed in loess. Typically, the surface layer is grayish 
brown silt loam about 3 inches thick. The subsoil is 
brown and pale brown silt loam about 18 inches thick. 
The substratum is pale brown gravelly silt loam about 6 
inches thick. Weakly cemented, soft sandstone is at a 
depth of about 27 inches. Depth to sandstone ranges 
from 20 to 40 inches. In some areas the surface layer is 
very fine sandy loam. 

Permeability of the Wiehl soil is moderate above the 
sandstone and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion . 
is high. 

This unit is used for irrigated hay, pasture, and orchard 
crops, for nonirrigated crops, as rangeland and 
homesites, and for wildlife habitat. The main irrigated 
crops are grasses, legumes, grapes, and tree fruit. A 
cover crop is grown in orchards. 

The main limitations for irrigated crops are steepness 
of slope, the hazard of water erosion, depth to the 
hardpan in the Harwood and Burke soils, and depth to 
sandstone in the Wiehl soil. Sprinkler and drip irrigation 
systems are surted to the soils in this unit. Use of these 
systems permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of irrigation water should 
be adjusted to the available water capacity and the crop 
needs. Using a cropping system that includes close- 
growing, high-residue crops in the rotation reduces water 
erosion. Perennial cover crops are needed in orchards 
and vineyards to reduce water erosion. 

The main limitations for nonirrigated crops are low 
annual precipitation, the hazard of water erosion, and 
moderate available water capacity. Because precipitation 
is not sufficient for annual cropping, a cropping system 
that includes winter wheat and summer fallow is most 
suitable. Seeding fall grain early and stubble mulching 
reduce the risk of erosion. Seeding on the contour or 
across the slope slows runoff and reduces erosion when 
the snow melts rapidly while the soil is still frozen. 
Divided-slope farming and stripcropping also reduce 
erosion. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grass. 

The potential native vegetation of the Harwood soil is 
mainly bluebunch wheatgrass, Sandberg bluegrass, and 
big sagebrush. The potential native vegetation of the 
Burke soil is mainly bluebunch wheatgrass, Sandberg 
bluegrass, and Thurber needlegrass. The potential! native 
vegetation of the Wiehl soil is mainly bluebunch 
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wheatgrass and needleandthread. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, beating, plowing, chemical treatment, 
and prescribed burning. Seeding is a suitable practice if 
the range vegetation is in poor condition. The unit should 
be seeded in fall using a drill. Adapted grasses and 
legumes should be seeded. 

This unit is poorly suited to homesite development. 
The mam limitations are steepness of slope and depth to 
the hardpan in the Harwood and Burke soils and depth 
to sandstone in the Wiehl soil. The hardpan and 
sandstone hinder excavation. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitations for septic tank absorption fields 
are steepness of slope, depth to the hardpan in the 
Harwood and Burke soils, and depth to sandstone in the 
٣۰/۷ا‎ soil. The hardpan and sandstone limit the capacity 
ol the absorption fields. Use of long absorption lines 
helps to compensate for these limitations. Slope can 
promote lateral seepage and surfacing of effluent in 
downslope areas. 

This map unit is capability subclass IVe, irrigated and 
nonirrigated. 


54—Harwood-Burke-Wiehl silt loams, 30 to 60 
percent slopes. This map unit is on uplands. The native 
vegetation is grasses, forbs, and shrubs. Elevation is 
1,000 to 1,200 feet. The average annual precipitation is 
6 to 10 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free season 
is 135 to 170 days. 

This unit is about 30 percent Harwood silt loam, 30 to 
60 percent slopes; about 30 percent Burke silt loam, 30 
to 40 percent slopes; and about 20 percent Wiehl silt 
loam, 30 to 60 percent slopes. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are about 10 percent Kiona soils, 
5 percent Ritzville soils, and 5 percent Scoon soils and 
soils that have slopes of less than 30 percent. Also 
included are areas of soils that have hardpan fragments 
scattered throughout the profile and on the surface and 
areas of soils that have laminated sediment at a depth of 
20 to 40 inches. These inclusions make up about 25 
percent of the total acreage. 

The Harwood soil is well drained. It is moderately deep 
over a hardpan. It formed in loess and old alluvium. 
Typically, the surface layer is grayish brown silt loam 
about 8 inches thick. The subsoil is brown silt loam 
about 18 inches thick. The substratum is brown gravelly 
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silt loam about 4 inches thick. A hardpan is at a depth of 
about 30 inches. Depth to the hardpan ranges from 20 
to 40 inches. In some areas the surface layer is very fine 
sandy loam or is very stony. 

Permeability of the Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is very rapid, and the hazard of water 
erosion is very high. 

The Burke soil is well drained and is moderately deep 
over a hardpan. It formed in loess. Typically, the surface 
layer is pale brown silt loam about 7 inches thick. The 
substratum is pale brown silt loam about 18 inches thick. 
A hardpan is at a depth of about 25 inches. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas the 
surface layer is very fine sandy loam or is very stony. 

Permeability of the Burke soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is very rapid, and the hazard of water 
erosion is very high. 

The Wiehl soil is moderately deep and well drained. It 
formed in loess. Typically, the surface layer is grayish 
brown silt loam about 3 inches thick. The subsoil is 
brown and pale brown silt loam about 18 inches thick. 
The substratum is pale brown gravelly silt loam about 6 
inches thick. Weakly cemented sandstone is at a depth 
of about 27 inches. Depth to sandstone ranges from 20 
to 40 inches. In some areas the surface layer is very fine 
sandy loam or is very stony. 

Permeability of the Wiehl soil is moderate above the 
sandstone and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is very rapid, and the hazard of water 
erosion is very high. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation on the Harwood soil is 
mainly bluebunch wheatgrass, Sandberg bluegrass, and 
big sagebrush. The potential native vegetation on the 
Burke soil is mainly bluebunch wheatgrass, Sandberg 
bluegrass, and Thurber needlegrass. The potential native 
vegetation on the Wiehl soil is mainly bluebunch 
wheatgrass and needleandthread. The production of 
forage is limited by the steepness of slope, which 
restricts access by livestock and promotes overgrazing 
of the less sloping areas. Proper location of salt licks, 
stock water tanks, and fences promotes more uniform 
distribution of grazing. 

If the range is overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass decreases 
and the proportion of less preferred forage plants such 
as big sagebrush and rabbitbrush increases. Areas that 
are heavily infested with undesirable vegetation can be 
improved by such methods as chemical treatment and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Use of equipment is limited in 
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the more steeply sloping areas. Adapted grasses and 
legumes should be seeded. 

This map unit is in capability subclass Vlle, 
nonirrigated. 


55—Harwood-Burke-Wiehl very stony silt loams, 15 
to 30 percent slopes. This map unit is on uplands. The 
native vegetation is grasses, forbs, and shrubs. Elevation 
is 1,000 to 1,300 feet. The average annual precipitation 
is 6 to 10 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free season 
is 135 to 170 days. 

This unit is about 30 percent Harwood very stony silt 
loam, about 30 percent Burke very stony silt loam, and 
about 20 percent Wiehl very stony silt loam. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Included in this unit areas of Ritzville and Kiona soils 
and areas of soils that have slopes of less than 15 
percent. Also included are areas of soils that have 
hardpan fragments scattered throughout the profile and 
soils that have laminated sediment at a depth of 20 to 
40 inches. These included areas make up about 20 
percent of the total acreage. 

The Harwood soil is well drained and is moderately 
deep over a hardpan. It formed in loess and old alluvium. 
Typically, the surface layer is grayish brown very stony 
silt loam about 8 inches thick. The subsoil is brown silt 
loam about 18 inches thick. The substratum is brown 
gravelly silt loam about 4 inches thick. A hardpan is at a 
depth of 30 inches. Depth to the hardpan ranges from 
20 to 40 inches. In some areas, the surface layer is fine 
sandy loam and the soil does not have stones on the 
surface. 

Permeability of the Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

The Burke soil is well drained and is moderately deep 
over a hardpan. It formed in loess. Typically, the surface 
layer is pale brown very stony silt loam about 7 inches 
thick. The substratum is pale brown silt loam about 18 
inches thick. A hardpan is at a depth of about 25 inches. 
Depth to the hardpan ranges from 20 to 40 inches. In 
some areas, the surface layer is fine sandy loam and the 
soil does not have stones on the surface. 

Permeability of the Burke soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

The Wiehl soil is moderately deep and well drained. It 
formed in loess. Typically, the surface layer is grayish 
brown very stony silt loam about 3 inches thick. The 
subsoil is brown and pale brown silt loam about 18 
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inches thick. The substratum is pale brown gravelly silt 
loam about 6 inches thick. Weakly cemented sandstone 
is at a depth of about 27 inches. Depth to sandstone 
ranges from 20 to 40 inches. In some areas, the surface 
layer is fine sandy loam and the soil does not have 
stones on the surface. 

Permeability of the Wiehl soil is moderate above the 
sandstone and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation on the Harwood soil is 
mainly bluebunch wheatgrass, Sandberg bluegrass, and 
big sagebrush. The potential native vegetation on the 
Burke soil is mainly bluebunch wheatgrass, Sandberg 
bluegrass, and Thurber needlegrass. The potential native 
vegetation on the Wiehl soil is mainly bluebunch 
wheatgrass and needleandthread. The production of 
forage is limited by the large stones on the surface. If 
the range is overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass decreases 
and the proportion of less preferred forage plants such 
as big sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chemical treatment and prescribed burning. Seeding is a 
suitable practice if the range vegetation is in poor 
condition, but it is difficult because of the large stones 
on the surface. The unit should be seeded in fall using a 
drill or by broadcasting. Adapted grasses and legumes 
should be seeded. 

This map unit is in capability subclass Vis, 
nonirrigated. 


56—Harwood-Gorst complex, 0 to 25 percent 
slopes. This map unit is on dissected terraces. The 
native vegetation is grasses, forbs, and shrubs. Elevation 
is 1,200 to 2,000 feet. The average annual precipitation 
is 8 to 12 inches, the average annual air temperature is 
about 51 degrees F, and the average frost-free season 
is 135 to 150 days. 

This unit is about 60 percent Harwood loam and about 
30 percent Gorst cobbly loam. The Harwood soil is on 
mounds, and the Gorst soil is in areas between the 
mounds. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are areas of Cowiche, Selah, and 
Rock Creek soils. Also included are areas of Gorst soils 
that have a very cobbly or very gravelly surface layer 
and areas of Harwood and Gorst soils that have slopes 
of more than 25 percent. These included areas make up 
about 10 percent of the total acreage. 

The Harwood soil is well drained. It is moderately deep 
over a hardpan. It formed in loess and old alluvium. 
Typically the surface layer is grayish brown loam about 8 
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inches thick. The subsoil is brown loam about 18 inches 
thick. The substratum is brown gravelly loam about 4 
inches thick. A hardpan is at a depth of about 30 inches. 
Depth to the hardpan ranges from 20 to 40 inches. 

Permeability of the Harwood soil is moderate above 
the hardpan and very slow through it. Available water 
capacity is moderate. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

The Gorst soil is well drained. It is shallow over a 
hardpan. It formed in loess and old alluvium. Typically, 
the surface layer is brown cobbly loam about 7 inches 
thick. The subsoil is pale brown and brown loam about 8 
inches thick. A hardpan is at a depth of about 15 inches. 
Depth to the hardpan ranges from 12 to 20 inches. 

Permeability of the Gorst soll is moderate above the 
hardpan and very slow through it. Available water 
capacity is low. Effective rooting depth is 12 to 20 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

This unit is used as rangeland and for irrigated field 
and orchard crops, wildlife habitat, and homesites. The 
main irrigated crops are tree fruit and grasses and 
legumes grown for hay, pasture, and seed. A perennial 
cover crop is grown in orchards. 

The potential native vegetation on the Harwood soil is 
mainly bluebunch wheatgrass, Sandberg bluegrass, and 
big sagebrush. The potential native vegetation on the 
Gorst soil is mainly bluebunch wheatgrass and Thurber 
needlegrass. The production of forage is limited by the 
low annual precipitation, depth to the hardpan, very low 
available water capacity, and large stones on the Gorst 
Soil. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as big sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, beating, chemical treatment, and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Undesirable vegetation on the 
Gorst soil can be controlled by chemical methods. Use 
of equipment is difficult because of the presence of 
cobbles. Removal of the cobbles may be necessary 
before using equipment. Adapted grasses and legumes 
should be seeded. 

The main limitations for irrigated crops are depth to 
the hardpan, steepness of slope, the hazard of water 
erosion, and large stones on the surface of the Gorst 
soil. This unit can be leveled by spreading the mounds of 
the Harwood soil over the Gorst soil so that the entire 
area is underlain by a hardpan at a depth of about 16 to 
25 inches. Exposing the hardpan when leveling fields 
should be avoided. 

Shallow soil depth makes water management 
extremely important. Sprinkler and drip irrigation systems 
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are suited to the soils in this unit. Use of these systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid loss of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. Growing perennial cover crops 
in orchards reduces erosion. 

This unit is poorly suited to homesite development. 
The main limitations are depth to the hardpan and 
steepness of slope in areas where the slope is more 
than 15 percent. The hardpan hinders excavation. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

The main limitation for septic tank absorption fields is 
depth to the hardpan, which limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. Absorption lines should be 
installed on the contour. Slope can cause lateral 
seepage and surfacing of effluent in downslope areas. 

This map unit is in capability subclass Vie, irrigated 
and nonirrigated. 


57—Hezel loamy fine sand, 0 to 2 percent slopes. 
This very deep, somewhat excessively drained soil is on 
terraces. It formed in lacustrine sediment overlain by a 
mantle of eolian sand. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 650 to 800 feet. 
The average annual precipitation is 6 to 8 inches, the 
average annual air temperature is about 53 degrees F, 
and the average frost-free season is 150 to 180 days. 

Typically, the surface layer is grayish brown loamy fine 
sand about 6 inches thick. The upper part of the 
underlying material is grayish brown and light brownish 
gray loamy fine sand about 16 inches thick, and the 
lower part to a depth of 60 inches or more is stratified, 
light brownish gray very fine sandy loam and silt loam. 

Included in this unit are areas of Warden and Quincy 
soils. Also included, in depressional areas, are soils that 
have a high water table and a high salt content if the 
surrounding areas are irrigated. 

Permeability of this Hezel soil is rapid in the loamy fine 
sand part and moderately slow in the underlying stratified 
material. Available water capacity is high. Effective 
rooting depth is 60 inches or more. Runoff is very slow, 
and the hazard of water erosion is slight. The hazard of 
soil blowing is high. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. The main irrigated crops are grain, 
potatoes, and corn. Grasses and legumes are grown for 
hay, pasture, and seed. 

The main limitation for irrigated crops is the hazard of 
soil blowing. The type of irrigation system used depends 
on the kind of crop grown. Å sprinkler system is best 
suited to the soil in this unit. Use of sprinkler irrigation 
permits the even, controlled application of irrigation 
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water, reduces runoff, and minimizes the risk of water 
erosion. Because of rapid permeability, irrigation furrows 
need to be compacted and shaped so that irrigation 
water can reach the entire length of the run. This 
reduces the water intake rate. To avoid loss of water 
and leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Because this soil is droughty, frequent, light 
applications of irrigation water are needed. 

The hazard of soil blowing makes tillage and residue 
management extremely important. This unit should be 
protected with cover crops or crop residue through the 
period of soil blowing in spring until the crop is well 
established. Sufficient crop residue should be left on the 
surface. Fall grain, hay, or pasture should be seeded late 
in August or early in September to provide sufficient 
cover. 

Use of straw, manure, or other waste material as a 
mulch reduces soil blowing, helps to maintain or improve 
the organic matter content, and conserves moisture. 
Seedbeds should be prepared when irrigation water is 
available to keep the soil surface moist. Vegetative 
barriers and shelterbelts are suitable for controlling soil 
blowing. Small grain can be used as a nurse crop when 
establishing grasses and legumes. 

This unit has few limitations for homesite development. 
Building sites should be disturbed as little as possible. 
The main limitation for septic tank absorption fields is the 
moderately slow permeability, which affects the rate of 
absorption of the effluent. Use of sandy backfill for the 
trench and long absorption lines helps to compensate 
for this limitation. 

This map unit is in capability subclass IVe, trrigated. 


58—Hezel loamy fine sand, 2 to 15 percent slopes. 
This very deep, somewhat excessively drained soil is on 
terraces. It formed in lacustrine sediment overlain by a 
mantle of eolian sand. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 650 to 800 feet. 
The average annual precipitation is 6 to 8 inches, the 
average annual air temperature is about 53 degrees F, 
and the average frost-free season is about 150 to 180 
days. 

Typically, the surface layer is grayish brown loamy fine 
sand about 6 inches thick. The upper part of the 
underlying material is grayish brown and light brownish 
gray loamy fine sand about 16 inches thick, and the 
lower part to a depth of 60 inches or more is stratified, 
light brownish gray loamy very fine sandy loam and silt 
loam. 

Included in this unit are areas of Warden and Quincy 
soils and soils, in depressional areas, that have a high 
water table and a high concentration of salt if the 
surrounding areas are irrigated. Also included are areas 
of Hezel soils that have slopes of more than 15 percent. 
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Permeability of this Hezel soil is rapid in the loamy fine 
sand part and moderately slow in the underlying stratified 
material. Available water capacity is high. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is high. 

This unit is used for irrigated crops and as rangeland, 
wildlife habitat, and homesites. The main irrigated crops 
are grain and potatoes. Grasses and legumes are grown 
for hay, pasture, and seed. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of wind erosion. Sprinkler 
irrigation systems are suited to the soil in this unit. Use 
of these systems permits the even, controlled application 
of water, reduces runoff, and minimizes the risk of water 
erosion. To avoid loss of water and leaching of plant 
nutrients from overirrigation, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Because of 
the droughtiness of the surface layer, frequent light 
applications of irrigation water are needed. 

The high hazard of wind erosion makes proper tillage 
and residue management extremely important. This unit 
should be protected with a cover crop when it is 
susceptible to wind erosion in winter and with crop 
residue until crops are well established in spring. Crop 
rows should be at right angles to the prevailing wind 
wherever feasible. Fall grain, hay, or pasture should be 
seeded late in August or early in September to provide 
sufficient winter cover. Use of straw, manure, or other 
waste material as a mulch reduces soil blowing, helps to 
maintain or improve the organic matter content, and 
conserves moisture. Seedbeds should be prepared when 
irrigation water is available to keep the soil surface 
moist. Vegetative barriers and shelterbelts also reduce 
soil blowing. 

The potential native vegetation on this unit is mainly 
needleandthread, Sandberg bluegrass, bluebunch 
wheatgrass, and big sagebrush. The production of forage 
is limited by the hazard of soil blowing. If the range is 
overgrazed, the proportion of preferred forage plants 
such as needleandthread and bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as balsamroot and big sagebrush increases. 

Brush control is mainly limited to chemical application 
because of the high hazard of soil blowing. Seeding is a 
suitable practice if the range vegetation is in poor 
condition. The unit should be seeded with a rangeland 
drill in fall when the moisture content of the soil is 
optimal. Adapted grasses and legumes should be 
seeded. 

This unit is poorly suited to homesite development. 
The main limitation is steepness of slope. Building sites 
should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
moderately slow permeability, which affects the rate of 
absorption of the effluent. Use of sandy backfill for the 
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trench and long absorption lines helps to compensate 
for this limitation. Absorption lines should be installed on 
the contour. 

This map unit Is in capability subclasses IVe, irrigated, 
and Vle, nonirrigated. 


59—Jumpe stony loam, 5 to 25 percent slopes. 
This very deep, well drained soil is on long, broad 
mountain ridges. It formed in residuum and colluvium 
derived from basalt and a small amount of loess and 
volcanic ash. The native vegetation is mainly conifers, 
grasses, forbs, and shrubs. Elevation is 3,800 to 5,600 
feet. The average annual precipitation is 25 to 40 inches, 
the average annual air temperature is about 43 degrees 
F, and the average length of the growing season, at 28 
degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 2 inches thick. The 
surface layer is brown stony loam about 3 inches thick. 
The subsoil is brown and dark yellowish brown extremely 
cobbly loam about 38 inches thick. The substratum to a 
depth of 60 inches or more is yellowish brown extremely 
cobbly loam. In some areas at an elevation of more than 
5,000 feet, a layer of volcanic ash 4 to 12 inches thick is 
on the surface; in some areas the subsoll is clay loam or 
sandy loam; and in some areas basalt is at a depth of 30 
to 40 inches. 

Included in this unit are areas of Bocker soils and 
areas of Jumpe soils that have slopes of 25 to 45 
percent. 

Permeability of this Jumpe soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

The unit is used as grazable woodland and for wildlife 
habitat. 

Douglas-fir and ponderosa pine are the main woodland 
species on this unit. Among the trees of limited extent 
are grand fir, western larch, and occasional dense 
stands of lodgepole pine. On the basis of a 100-year site 
curve, the mean site index is 80 for Douglas-fir, 67 for 
ponderosa pine, and 73 for grand fir. On the basis of a 
50-year site curve, the mean site index is 59 for western 
larch. Yield tables for normal, even-aged, unmanaged 
stands indicate that the mean annual increment at 
culmination (CMAI) for trees 0.6 inch in diameter and 
larger is 69 cubic feet per acre for Douglas-fir at age 40 
and 52 cubic feet per acre for ponderosa pine at age 50. 
The mean annual increment for trees 6.6 inches in 
diameter and larger at 80 years of age is 55 cubic feet 
per acre for Douglas-fir and 40 cubic feet per acre for 
ponderosa pine. However, the typical basal area of 
stands on this unit is about 70 percent that of normal 
stands, and the total yield is correspondingly lower. 

The main limitation for the harvesting of timber is a 
short period of seasonal soil wetness. Unsurfaced roads 
and skid trails are slippery when wet, and they may be 
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impassable during spring runoff or in rainy periods. 
Logging roads require suitable surfacing for year-round 
use. Rock for road construction is not readily available 
on this unit. 

Seedling establishment is the main concern in the 
production of timber If seed trees are present, natural 
reforestation of cutover areas by Douglas-fir and 
ponderosa pine occurs periodically. Reforestation can be 
accomplished by planting Douglas-fir and ponderosa 
pine seedlings. The droughtiness of the surface layer 
during the dry summer months increases seedling 
mortality, especially on south- and southwest-facing 
slopes. 

The common forest understory plants are elk sedge, 
pinegrass, pinemat manzanita, and ceanothus. The 
crown density in the areas where the woodland site 
index was measured is 25 percent. This unit is well 
suited to grazing and browsing. Seeding to adapted 
grazable vegetation following logging or burning late in 
summer or in fall generally is most successful. 

This map unit is in capability subclass Vis, 
nonirrigated. 


60—Jumpe stony loam, 25 to 45 percent slopes. 
This very deep, well drained soil is on mountainsides. It 
formed in residuum and colluvium derived from basalt 
and a small amount of loess and volcanic ash. Areas 
generally are on south-facing side slopes. The native 
vegetation is mainly conifers, grasses, forbs, and shrubs. 
Elevation is 3,600 to 5,800 feet. The average annual 
precipitation is 25 to 40 inches, the average annual air 
temperature is about 43 degrees F, and the average 
length of the growing season, at 28 degrees F, Is 145 to 
170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 2 inches thick. The 
surface layer is brown stony loam about 3 inches thick. 
The subsoil is brown and dark yellowish brown extremely 
cobbly loam about 38 inches thick. The substratum to a 
depth of 60 inches or more is yellowish brown extremely 
cobbly loam. In some areas at an elevation of more than 
5,000 feet, the soil has a mantle of volcanic ash 4 to 12 
inches thick. In some areas the subsoil is clay loam or 
sandy loam. 

Included in this unit are about 10 percent Sapkin soils, 
5 percent Bocker soils, areas of Rock outcrop and 
Rubble land, areas of Jumpe soils that have slopes of 45 
to 70 percent, and small concave areas of soils that 
have slopes of 5 to 25 percent. 

Permeability of this Jumpe soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Douglas-fir and ponderosa pine are the main woodland 
species on this unit. Among the trees of limited extent 
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are grand fir, scattered western larch, and lodgepole 
pine. On the basis of a 100-year site curve, the mean 
site index is 86 for Douglas-fir, 64 for ponderosa pine, 
and 73 for grand fir. Yield tables for normal, even-aged, 
unmanaged stands indicate that the mean annual 
increment at cuimination (CMAI) for trees 0.6 inch in 
diameter and larger is 79 cubic feet per acre for 
Douglas-fir at age 40 and 50 cubic feet per acre for 
ponderosa pine at age 55. The mean annual increment 
for trees 6.6 inches in diameter and larger at 80 years of 
age is 65 cubic feet per acre for Douglas-fir and 40 cubic 
feet per acre for ponderosa pine. However, the typical 
basal area of stands on this unit is about 70 percent that 
of normal stands, and the total yield is correspondingly 
lower. 

The main limitation for the harvesting of timber is 
steepness of slope, which makes the use of wheeled 
and tracked equipment difficult. A cable yarding system 
may be safer, and it disturbs the soil less. Unsurfaced 
roads and skid trails are slippery when wet, and they 
may be impassable during spring runoff or in rainy 
periods. Logging roads require suitable surfacing for 
year-round use. Rock for road construction is not readily 
available on this unit. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas by Douglas-fir and 
ponderosa pine occurs periodically. Reforestation can be 
accomplished by planting Douglas-fir and ponderosa 
pine seedlings. The droughtiness of the surface layer 
during the dry summer months increases seedling 
mortality, especially on south- and southwest-facing 
slopes. 

The common forest understory plants are elk sedge, 
pinegrass, and ceanothus. The crown density in the 
areas where the woodland site index was measured is 
25 percent. This unit is well suited to grazing and 
browsing. It has few limitations for the production of 
forage. Seeding to adapted grazable vegetation following 
logging or burning late in summer or in fall generally is 
most successful. 

This map unit is in capability subclass Vis, 
nonirrigated. 


61—Jumpe stony loam, 45 to 65 percent slopes. 
This very deep, well drained soil is on mountainsides and 
in canyons. It formed in residuum and colluvium derived 
from basalt and small amounts of loess and volcanic 
ash. Areas generally are on south-facing side slopes. 
The native vegetation is mainly conifers, grasses, forbs, 
and shrubs. Elevation is 3,600 to 5,800 feet. The 
average annual precipitation is 25 to 40 inches, the 
average annual air temperature is about 43 degrees F, 
and the average length of the growing season, at 28 
degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 2 inches thick. The 
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surface layer is brown stony loam about 3 inches thick. 
The subsoil is brown and dark yellowish brown extremely 
cobbly loam about 38 inches thick. The substratum to a 
depth of 60 inches or more is yellowish brown extremely 
cobbly loam. In some areas at an elevation of more than 
5,000 feet, the soil has a mantle of volcanic ash 4 to 12 
inches thick. In some areas the subsoil is clay loam or 
sandy loam. 

Included in this unit are about 10 percent Sapkin soils 
and about 15 percent areas of Rubble land, Rock 
outcrop, and Jumpe soils that have slopes of less than 
45 percent. 

Permeability of this Jumpe soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Douglas-fir and ponderosa pine are the main woodland 
species on this unit. Among the trees of limited extent 
are grand fir and western larch. On the basis of a 100- 
year curve, the mean site index is 86 for Douglas-fir, 64 
for ponderosa pine, and 73 for grand fir. Yield tables for 
normal, even-aged, unmanaged stands indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inch in diameter and larger is 79 cubic feet per acre 
for Douglas-fir at age 40 and 50 cubic feet per acre for 
ponderosa pine at age 55. The mean annual increment 
for trees 6.6 inches in diameter and larger at 80 years of 
age is 65 cubic feet per acre for Douglas-fir and 50 cubic 
feet per acre for ponderosa pine. However, the typical 
basal area of stands on this unit is about 55 percent that 
of normal stands, and the total yield is correspondingly 
lower. 

The main limitation for the harvesting of timber is 
steepness of slope, which restricts the use of wheeled 
and tracked equipment in skidding operations. Cable 
yarding systems generally are safer and disturb the soil 
less. Areas of Rock outcrop and Rubble land hinder 
harvesting. Unsurfaced roads and skid trails are slippery 
when wet, and they may be impassable during spring 
runoff or in rainy periods. Logging roads require suitable 
surfacing for year-round use. Rock for road construction 
is readily available in areas of Rubble land and Rock 
outcrop. Steep yarding paths, skid trails, and firebreaks 
are subject to rilling and gullying unless adequate water 
bars are provided or they are protected by plant cover. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas by Douglas-fir and 
ponderosa pine occurs periodicaily. Reforestation can be 
accomplished by planting Douglas-fir and ponderosa 
pine seedlings. The droughtiness of the surface layer 
during the dry summer months increases seedling 
mortality, especially on south- and southwest-facing 
slopes. 
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The common forest understory plants are elk sedge, 
pinegrass, and ceanothus. The crown density in the 
areas where the woodland site index was measured is 
25 percent. This unit is suited to browsing. Seeding to 
adapted grazable vegetation following logging or burning 
late in summer or in fall generally is most successful. 
Because of the steepness of slope, broadcast seeding 
should be used. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


62—Jumpe stony loam, 25 to 45 percent north 
slopes. This very deep, well drained soil is on 
mountainsides. It formed in residuum and colluvium 
derived from basalt and a small amount of loess and 
volcanic ash. The native vegetation is mainly conifers, 
grasses, forbs, and shrubs. Elevation is 3,200 to 5,600 
feet. The average annual precipitation is 25 to 40 inches, 
the average annual air temperature is about 42 degrees 
F, and the average length of the growing season, at 28 
degrees F, is 135 to 160 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 2 inches thick and a 
layer of volcanic ash about 1/2 inch thick. The surface 
layer, where mixed to a depth of about 6 inches, is 
brown stony loam. The subsoil is dark brown and dark 
yellowish brown very cobbly loam about 31 inches thick. 
The substratum to a depth of 60 inches or more is dark 
yellovvish brown very cobbly loam. In some areas the soil 
has a mantle of volcanic ash about 12 inches thick. 

Included in this unit are areas of Rock outcrop and 
Rubble iand and areas of Jumpe soils that have slopes 
of less than 25 percent or more than 45 percent. 

Permeability of this Jumpe soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Douglas-fir, grand fir, and western larch are the main 
woodland species on this unit. Among the trees of 
limited extent are lodgepole pine, Engelmann spruce, 
western white pine, and some ponderosa pine on the 
more nearly west- and east-facing side slopes. On the 
basis of a 100-year site curve, the mean site index is 75 
for Douglas-fir, 73 for grand fir, and 65 for ponderosa 
pine. On the basis of a 50-year site curve, the mean site 
index is 42 for western larch. Yield tables for normal, 
even-aged, unmanaged stands indicate that the mean 
annual increment at culmination (CMAI) for Douglas-fir 
trees 0.6 inch in diameter and larger at 45 years of age 
is 62 cubic feet per acre. The mean annual increment for 
Douglas-fir trees 6.6 inches in diameter and larger at 80 
years of age is 55 cubic feet per acre. However, the 
typical basal area of stands on this unit is about 90 
percent that of normal stands, and the total yield is 
correspondingly lower. 


55 


The main limitation for the harvesting of timber is 
steepness of slope, which makes the use of wheeled 
and tracked equipment difficult. A cable yarding system 
may be safer, and it disturbs the soil less. The north- 
facing slopes of this unit retam snowpack, which delays 
access in spring. Unsurfaced roads and skid trails are 
slippery when wet, and they may be impassable during 
spring runoff or in rainy periods. Logging roads require 
suitable surfacing for year-round use. Rock for road 
construction generally is available in the included areas 
of Rubble land and Rock outcrop. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting Douglas-fir seedlings. If seed trees are 
present, natural reforestation of cutover areas by grand 
fir occurs readily and can delay establishment of planted 
seedlings. The droughtiness of the surface layer during 
the dry summer months increases seedling mortality. 

The common forest understory plants are elk sedge, 
pinegrass, spirea, and lupine. The crown density in the 
areas where the woodland site index was measured is 
35 percent. This unit is suited to grazing and browsing. 
Seeding to adapted grazable vegetation following logging 
or burning late in summer or in fall generally is most 
successful. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


63—Jumpe stony loam, 45 to 65 percent north 
slopes. This very deep, well drained soil is on 
mountainsides and in canyons. It formed in residuum and 
colluvium derived from basalt and small amounts of 
loess and volcanic ash. The native vegetation is mainly 
conifers, grasses, and forbs. Elevation is 3,200 to 5,600 
feet. The average annual precipitation is 25 to 40 inches, 
the average annual air temperature is about 42 degrees 
F, and the average length of the growing season, at 28 
degrees F, is 135 to 160 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 2 inches thick and a 
layer of volcanic ash about 1/2 inch thick. The surface 
layer, where mixed to a depth of about 6 inches, is 
brown stony loam. The subsoil is dark brown and dark 
yellowish brown very cobbly loam about 31 inches thick. 
The substratum to a depth of 60 inches or more is dark 
yellowish brown very cobbly loam. In some areas the soil 
has a mantle of volcanic ash about 12 inches thick. 

Included in this unit are areas of Rubble land and 
Rock outcrop and small concave areas of Jumpe soils 
that have slopes of less than 45 percent. 

Permeability of this Jumpe soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used as grazable woodland and for wildlife 
habitat. 
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Douglas-fir and grand fir are the main woodland 
species on this unit. Among the trees of limited extent 
are Engelmann spruce, subalpine fir, and dense pockets 
of western larch and lodgepole pine. On the basis of a 
100-year site curve, the mean site index is 75 for 
Douglas-fir, 73 for grand fir, and 68 for lodgepole pine. 
Yield tables for normal, even-aged, unmanaged stands 
of Douglas-fir indicate that the mean annual increment at 
culmination (CMAI) for trees 0.6 inch in diameter and 
larger at 45 years of age is 62 cubic feet per acre. The 
mean annual increment for Douglas-fir trees 6.6 inches 
in diameter and larger at 80 years of age Is 40 cubic feet 
per acre. However, the typical basal area of stands on 
this unit is about 120 percent that of normal stands, and 
the total yield is correspondingly higher. 

The main limitation for the harvesting of timber is 
steepness of slope, which restricts the use of wheeled 
and tracked equipment in skidding operations. Cable 
yarding systems generally are safer and disturb the soil 
less. The north-facing areas of this unit retain snowpack, 
which delays access in spring. Unsurfaced roads and 
skid trails are shppery when wet, and they may be 
impassable during spring runoff or in rainy periods. Rock 
for road construction generally is available in included 
areas of Rubble land and Rock outcrop. Steep yarding 
paths, skid trails, and firebreaks are subject to rilling and 
gullying unless adequate water bars are provided or they 
are protected by plant cover. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting Douglas-fir seedlings. If seed trees are 
present, natural reforestation of cutover areas by grand 
fir and subalpine fir occurs readily and can delay 
establishment of planted seedlings. The droughtiness of 
the surface layer during the dry summer months 
increases seedling mortality. 

The common forest understory plants are lupine, 
pinegrass, and elk sedge. The crown density in the areas 
where the woodland site index was measured Is 35 
percent. This unit is poorly suited to grazing. Steepness 
of slope limits access by livestock. Seeding to adapted 
grazable vegetation following logging or burning late in 
summer or in fall generally is most successful. Because 
of the steepness of slope, broadcast seeding should be 
used. 

This map unit is in capability subclass Vils, 
nonirrigated. 


64—Jumpe-Rock outcrop complex, 40 to 80 
percent slopes. This map unit is on mountainsides and 
in canyons. Areas generally are on north-facing side 
slopes. The native vegetation is mainly conifers, grasses, 
and forbs. Elevation is 2,800 to 4,400 feet. The average 
annual precipitation is 25 to 40 inches, the average 
annual air temperature is about 42 degrees F, and the 
average length of the growing season, at 28 degrees F, 
is 135 to 160 days. 


Soil survey 


This unit is about 60 percent Jumpe stony loam, 40 to 
65 percent slopes, and about 20 percent Rock outcrop. 
The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are areas of Rubble land and 
areas of soils that are underlain by bedrock at a depth of 
20 to 40 inches. Also included are small concave areas 
of Jumpe soils that have slopes of less than 40 percent. 
These included areas make up about 20 percent of the 
total acreage. 

The Jumpe soil Is very deep and well drained. It 
formed in residuum and colluvium derived from basalt 
and small amounts of loess and volcanic ash. Typically, 
the surface is covered with a mat of partially 
decomposed organic material about 2 inches thick and a 
layer of volcanic ash about 1/2 inch thick. The surface 
layer, where mixed to a depth of about 6 inches, is 
brown stony loam. The subsoil is dark brown and dark 
yellowish brown very cobbly loam about 31 inches thick. 
The substratum to a depth of 60 Inches or more is dark 
yellowish brown very cobbly loam. 

Permeability of the Jumpe soll is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

Rock outcrop is areas of exposed bedrock. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Douglas-fir and grand fir are the main woodland 
species on the Jumpe soil. Among the trees of limited 
extent are Engelmann spruce, subalpine fir, and dense 
pockets of western larch and lodgepole pine. On the 
basis of a 100-year site curve, the mean site index is 75 
for Douglas- fir, 73 for grand fir, and 68 for lodgepole 
pine. Yield tables for normal, even-aged, unmanaged 
stands of Douglas-fir indicate that the mean annual 
increment at culmination (CMAI) for trees 0.6 inch in 
diameter and larger at 45 years of age is 62 cubic feet 
per acre. The mean annual increment for Douglas-fir 
trees 6.6 Inches in diameter and larger at 80 years of 
age is 40 cubic feet per acre. However, the typical basal 
area of stands on the Jumpe soil is about 120 percent 
that of normal stands, and the total yields are 
correspondingly higher. 

The main limitations for the harvesting of timber are 
the areas of Rock outcrop and Rubble land and 
steepness of slope. When harvesting timber, steepness 
of slope restricts the use of wheeled and tracked 
eguipment in skidding operations; cable yarding systems 
generally are safer and disturb the soil less. The areas of 
Rock outcrop and Rubble land may cause breakage of 
timber during felling, and they hinder yarding. The north- 
facing areas of this unit retain snowpack, which may 
delay access in spring. Unsurfaced roads and skid trails 
are slippery when wet, and they may be impassable 
during spring runoff or in rainy periods. Logging roads 
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require suitable surfacing for year-round use. Rock for 
road construction is readily available on this unit. Steep 
yarding paths, skid trails, and firebreaks are subject to 
rilling and gullying unless adequate water bars are 
provided or they are protected by plant cover. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting Douglas-fir seedlings. If seed trees are 
present, natural reforestation of cutover areas by grand 
fir and subalpine fir occurs readily and can delay 
establishment of planted seedlings. The areas of Rock 
outcrop limit the even distribution of reforestation. The 
droughtiness of the surface layer during the dry summer 
months increases seedling mortality. 

The common forest understory plants are elk sedge, 
pinegrass, and lupine. The crown density in the areas 
where the woodland site index was measured is 30 
percent. The Jumpe soil is poorly suited to grazing. 
Steepness of slope and the areas of Rock outcrop limit 
access by livestock. Seeding to adapted grazable 
vegetation following logging or burning late in summer or 
in fall generally is most successful. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


65—Kiona stony silt loam, 15 to 45 percent slopes. 
This very deep, well drained soil is on uplands. It formed 
in loess and colluvium derived from basalt. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 800 to 2,500 feet. The average annual 
precipitation is 7 to 12 inches, the average annual air 
temperature is about 51 degrees F, and the average 
frost-free season is 140 to 200 days. 

Typically, the surface layer is brown stony silt loam 
about 5 inches thick. The subsoil is pale brown very 
cobbly silt loam about 9 inches thick. The substratum to 
a depth of 60 inches or more is pale brown very cobbly 
silt loam. 

Included in this unit are areas of Lickskillet, Starbuck, 
Ritzville, Burke, Shano, Renslow, and Bakeoven soils. 
Also included are areas of soils that are underlain by 
basalt at a depth of 30 to 40 inches, areas of Rock 
outcrop and Rubble land, and areas of Kiona soils that 
have slopes of less than 15 percent. 

Permeability of this Kiona soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used as rangeland and for wildlife habitat. 
The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, Sandberg bluegrass, and Thurber 
needlegrass. The production of forage is limited by large 

stones. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as big sagebrush and rubber rabbitbrush 
increases. 
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Areas that are heavily infested with undesirable 
vegetation can be improved with such methods as 
chemical treatment and prescribed burning. Seeding is a 
suitable practice if the range vegetation IS In poor 
condition. Mechanical seeding is difficult because of 
stoniness. This unit should be seeded with a drill in fall 
when the moisture content of the soil is optimal. Adapted 
grasses and legumes should be seeded. 

This map unit is in capability subclass VIs, 
nonirrigated. 


66—Kittitas silt loam. This very deep, artificially 
drained soil is on flood plains. It formed in mixed 
alluvium. Slope is 0 to 2 percent. The native vegetation 
is mainly salt-tolerant grasses and shrubs. Elevation is 
700 to 1,100 feet. The average annual precipitation is 6 
to 12 inches, the average annual air temperature is 
about 51 degrees F, and the average frost-free season 
Is 130 to 180 days. 

Typically, the surface layer is dark grayish brown and 
grayish brown, very strongly alkaline silt loam about 19 
inches thick. The upper part of the underlying material is 
light brownish gray, moderately alkaline silt loam about 
22 inches thick, and the lower part to a depth of 60 
inches or more is light brownish gray, moderately 
alkaline very fine sandy loam and fine sandy loam. In 
some areas the surface layer is silty clay loam. 

Included in this unit are small areas of Toppenish and 
Umapine soils, areas of Kittitas soils that are not 
artificially drained and are salt-affected, and areas of 
Kittitas soils that have slopes of more than 2 percent. 

Permeability of this Kittitas soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is limited by a seasonal high water table that is at a 
depth of 18 to 42 inches from June to November Runoff 
is very slow, and the hazard of water erosion is slight. 
This soil is subject to rare periods of flooding. 

This unit is used for crops, for wildlife habitat, and as 
homesites. Where the unit is protected from flooding and 
is drained, leached, and irrigated, the main crops are 
corn, grain, and hops. Grasses and legumes are grown 
for hay, pasture, and seed. Deep-rooted crops are suited 
to areas where the drainage is adequate or where a 
drainage system has been installed and maintained. 

If a drainage system is not maintained, the soil in this 
unit has a seasonal high water table during the irrigation 
season and has a high content of salt. Dikes can be 
used to divert floodwater and thus reduce the risk of 
flooding. Reclamation may require the addition of such 
amendments as gypsum, sulfur, or ferric sulfate to 
facilitate leaching. 

Furrow, corrugation, and sprinkler irrigation systems 
are suited to the soil in this unit. The water application 
rate should be reduced to help control runoff, erosion, 
and the production of sediment. To avoid loss of water 
and leaching of plant nutrients from ovenrrigation, 
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applications of irrigation water should be adjusted to the 
available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to avoid compaction, to maintain or improve 
the organic matter content, to maintain tilth, and to 
improve the water infiltration rate. Using vegetated filter 
strips at the end of rows and using sediment ponds, or 
both, reduces the amount of sediment in the tailwater. A 
plowpan develops in this soil; however, it can be broken 
by chiseling or subsoiling when the soil is dry. 

This unit is poorly suited to homesite development. 
The main limitation is the hazard of flooding. Dikes and 
channels that have outlets to bypass floodwater can be 
used io protect buildings. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 
Selection of adapted vegetation is critical for the 
establishment of lawns, shrubs, trees, and vegetable 
gardens. 


Soil survey 


The main limitations for septic tank absorption fields 
are the high water table and moderately slow 
permeability. The moderately slow permeability and the 
high water table increase the possibility of failure of 
septic tank absorption fields. 

This map unit is in capability subclass Illw, irrigated. 


67—Lickskillet silt loam, 5 to 30 percent slopes. 
This shallow, well drained soil is on uplands. It formed in 
loess and in residuum and colluvium derived from basalt. 
Most slopes are about 10 percent. The native vegetation 
is mainly grasses, forbs, and shrubs (fig. 2). Elevation is 
1,500 to 3,200 feet. The average annual precipitation is 
10 to 12 inches, the average annual air temperature is 
about 48 degrees F, and the average frost-free season 
is 120 to 150 days. 

Typically, the surface layer is grayish brown silt loam 
about 3 inches thick. The upper part of the subsoil is 


Figure 2.—Typical area of Lickskillet silt loam, 5 to 30 percent slopes, in the foreground. 
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brown very gravelly silt loam about 5 inches thick, and 
the lower part is yellowish brown very gravelly loam and 
very cobbly loam about 11 inches thick. Fractured basalt 
is at a depth of about 19 inches. Depth to basalt ranges 
from 12 to 20 inches. In some areas the surface layer is 
stony. 

Included in this unit are areas of Rock Creek, Kiona, 
Starbuck, and Bakeoven soils. 

Permeability of this Lickskillet soil is moderate. 
Available water capacity is low. Effective rooting depth is 
12 to 20 inches. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used as rangeland, for wildlife habitat, and 
as homesites. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by the low available water 
capacity. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred species 
such as big sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved with such methods as 
chaining, railing, beating, chemical treatment, and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. This unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are the shallow depth to rock and 
steepness of slope where the slope is more than 15 
percent. Bedrock hinders excavation. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitations for septic tank absorption fields 
are depth to rock and steepness of slope. The bedrock 
limits the capacity of the absorption fields. Effluent from 
absorption fields can surface in downslope areas and 
thus create a hazard to health. Absorption lines need to 
be installed on the contour in the more nearly level 
areas of the unit. 

This map unit is in capability subclass Vie, 
nonirrigated. 


68—Lickskillet very stony silt loam, 5 to 45 percent 
slopes. This shallow, well drained so!l is on uplands. It 
formed in loess and residuum and colluvium derived 
from basalt. Most slopes are about 25 percent. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,500 to 3,200 feet. The average annual 
precipitation is 10 to 12 inches, the average annual air 
temperature is about 48 degrees F, and the average 
frost-free season is 120 to 150 days. 

Typically, the surface layer is grayish brown very stony 
silt loam about 3 inches thick. The upper part of the 
subsoil is brown very gravelly silt loam about 5 inches 
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thick, and the lower part is yellowish brown very gravelly 
loam and very cobbly loam about 11 inches thick. 
Fractured basalt is at a depth of about 19 inches. Depth 
to basalt ranges from 12 to 20 inches. In some areas the 
surface layer does not have stones. 

Included in this unit are areas of Rock Creek, Kiona, 
Starbuck, and Bakeoven soils and areas of Rock 
outcrop. 

Permeability of this Lickskillet soil ts moderate. 
Available water capacity is low. Effective rooting depth is 
12 to 20 inches. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used as rangeland, for wildlife habitat, and 
as homesites. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by the low available water 
capacity and large stones on the surface. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved with such methods as 
chaining, railing, chemical treatment, and prescribed 
burning. Seeding is a suitable practice if the range 
vegetation is in poor condition, but it is difficult because 
of stoniness. This unit should be seeded in fall when the 
moisture content of the soil is optimal, and a rangeland 
drill should be used. Adapted grasses and legumes 
should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are depth to rock and steepness of 
slope in areas where the slope is more than 15 percent. 
Bedrock hinders excavation. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 
Removal of stones might be necessary before seeding 
lawns. 

The main limitations for septic tank absorption fields 
are depth to rock and steepness of slope in areas where 
the slope is more than 15 percent. Bedrock limits the 
capacity of the absorption fields. Effluent can surface in 
downslope areas and thus create a hazard to health. 
Absorption lines need to be installed on the contour in 
the more nearly level areas of the unit. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


69—Logy silt loam, 0 to 2 percent slopes. This very 
deep, well drained soil is on flood plains. It formed in 
alluvium. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 700 to 1,200 feet. The average 
annual precipitation is 7 to 10 inches, the average 
annual air temperature is about 51 degrees F, and the 
average frost-free season is 130 to 180 days. 
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Typically, the surface layer is dark grayish brown silt 
loam about 12 inches thick. The subsoil is brown 
extremely gravelly loam about 21 inches thick. The upper 
part of the substratum is brown extremely cobbly coarse 
sand about 12 inches thick, and the lower part to a 
depth of 60 inches or more is grayish brown extremely 
gravelly coarse sand. In some areas the surface layer is 
gravelly, cobbly, or stony. 

Included in this unit are areas of Yakima and Weirman 
soils. 

Permeability of this Logy soil is moderate to the 
substratum and very rapid through it. Available water 
capacity is low. Effective rooting depth is 60 inches or 
more. Runoff is very slow, and the hazard of water 
erosion is slight. This soil is subject to occasional 
periods of flooding from January to April. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. Grasses and legumes are grown for 
hay, pasture, and seed. The main irrigated crop is grain. 

The main limitation for irrigated crops is the low 
available water capacity. Corrugation and sprinkler 
irrigation systems are suited to the soil in this unit. If 
surface irrigation systems are used, the risk of erosion 
can be minimized by keeping runs short. Water 
application rates should be reduced to help control 
runoff, erosion, and the production of sediment. To avoid 
loss of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should also 
be adjusted to the available water capacity and the crop 
needs. 

Use of minimum tillage and return of crop residue to 
the soil help to avoid compaction, to maintain or improve 
the organic matter content, to maintain tilth, and to 
improve the water infiltration rate. Using vegetated filter 
strips at the end of rows reduces the volume of 
sediment in the tailwater. Exposing the extremely 
gravelly coarse sand substratum when leveling fields 
should be avoided. Shallow cuts are feasible in some 
areas. Dikes are effective in diverting floodwater. 

This unit is poorly suited to homesite development. 
The main limitation is the hazard of flooding. Dikes and 
channels that have outlets to bypass floodwater can be 
used to protect buildings from flooding. Dustiness can be 
a problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitation for septic tank absorption fields is 
the hazard of flooding. Flooding can be controlled only 
by use of major flood control structures. If the density of 
housing is moderate to high, community sewage systems 
are needed to prevent contamination of water supplies 
as a result of seepage from onsite sewage disposal 
systems. Cutbanks are not stable and are subject to 
caving In. 

This map unit is in capability subclass IVw, irrigated. 


Soll survey 


70—Logy cobbly silt loam, 0 to 5 percent slopes. 
This very deep, well drained soil is on flood plains. It 
formed in alluvium. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 700 to 1,200 
feet. The average annual precipitation is 7 to 10 inches, 
the average annual air temperature Is about 51 degrees 
F, and the average frost-free season is 130 to 180 days. 

Typically, the surface layer is dark grayish brown 
cobbly silt loam about 12 inches thick. The subsoil is 
brown extremely gravelly loam about 21 inches thick. 
The upper part of the substratum is brown extremely 
cobbly coarse sand about 12 Inches thick, and the lower 
part to a depth of 60 inches or more is grayish brown 
extremely gravelly coarse sand. In some areas the 
surface layer does not have cobbles. 

included in this unit are areas of Logy soils that have 
slopes of more than 5 percent. 

Permeability of this Logy soil is moderate above the 
subsoil and very rapid through it. Available water 
capacity is low. Effective rooting depth is limited by the 
gravelly coarse sand that is at a depth of about 45 
inches. Runoff is very slow, and the hazard of water 
erosion is slight. This soil is subject to occasional 
periods of flooding from January to April. 

This unit is used as rangeland and homesites and for 
wildlife habitat. Some small areas are used for irrigated 
pasture and grass or legumes. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass and basin wildrye. The production 
of forage is limited by the large stones on the surface. lf 
the range is overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass decreases 
and the proportion of less preferred forage plants such 
as big sagebrush and rabbitbrush increases. Areas that 
are heavily infested with undesirable vegetation can be 
improved with such methods as chaining, railing, beating, 
chemical treatment, and prescribed burning. 

Seeding is a suitable practice if the range vegetation is 
in poor condition, but it may be difficult because of 
cobbles. The unit should be seeded using a drill. 
Removal of rocks may be necessary before seeding. 
Adapted grasses should be seeded. 

This unit is limited for livestock watering ponds and 
other water impoundments because of seepage. Water 
tanks, springs, wells, or pipeline systems can be used to 
provide water for livestock. 

The main limitations for irrigated pasture are the low 
available water capacity and large stones. Sprinkler 
irrigation systems are suited to the soil in this unit. Use 
of sprinkler irrigation permits the even, controlled 
application of water. To avoid loss of water and leaching 
of plant nutrients from overirrigation, applications of 
irrigation water should be adjusted to the available water 
capacity, the water intake rate, and the crop needs. 
Before tilling or seeding, removal of cobbles may be 
necessary. Dikes can be used to divert floodwater. 
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This unit is poorly suited to homesite development. 
The mam limitation is the hazard of flooding. Dikes and 
channels that have outlets to bypass floodwater can be 
used to protect buildings. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 
Cutbanks are not stable and are subject to caving in. 

The main limitations for septic tank absorption fields 
are the hazard of of flooding and seepage. If the density 
of housing Is moderate to high, community sewage 
systems are needed to prevent contamination of water 
supplies as a result of seepage from onsite sewage 
disposal systems. 

This map unit Is in capability subclasses lliw, irrigated, 
and Viw, nonirrigated. 


71—Loneridge stony loam, 0 to 25 percent slopes. 
This very deep, well drained soil is on ridges, benches, 
and mountaintops. It formed in residuum and colluvium 
derived dominantly from basalt that contains small 
amounts of loess. The native vegetation is mainly 
conifers, grasses, forbs, and shrubs. Elevation is 3,200 
to 4,500 feet. The average annual precipitation is 25 to 
40 inches, the average annual air temperature is about 
43 degrees F, and the average length of the growing 
season, at 28 degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1 inch thick. The 
surface layer is dark grayish brown stony loam about 3 
inches thick. The upper part of the subsoil is pale brown 
very cobbly loam about 20 inches thick, and the lower 
part to a depth of 60 inches or more is dark yellowish 
brown and yellowish brown very cobbly clay. 

Included in this unit are areas of Bocker soils, areas of 
Rock outcrop, and small convex areas of Loneridge soils 
that have slopes of more than 25 percent. Included 
areas make up about 5 percent of the total acreage. 

Permeability of this Loneridge soil is moderate above 
the lower part of the subsoil and slow through it. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight to moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine and Douglas-fir are the main 
woodland species on this unit. Among the trees of 
limited extent are western larch and grand fir. On the 
basis of a 100-year site curve, the mean site index is 75 
for ponderosa pine and 86 for Douglas-fir. On the basis 
of a 50-year site curve, the mean site index for western 
larch is 61. Yield tables for normal, even-aged, 
unmanaged stands indicate that the mean annual 
increment at culmination (CMAI) for trees 0.6 inch in 
diameter and larger is 62 cubic feet per acre for 
ponderosa pine at age 45 and 79 cubic feet per acre for 
Douglas-fir at age 40. The mean annual increment for 
trees 6.6 inches in diameter and larger at 80 years of 
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age is 50 cubic feet per acre for ponderosa pine and 65 
cubic feet per acre for Douglas-fir. However, the typical 
basal area of stands on this unit is about 55 percent that 
of normal stands, and the total yield is correspondingly 
lower. 

The main limitation for the harvesting of timber is a 
short period of seasonal soil wetness. Unsurfaced roads 
and skid trails are slippery when wet, and they may be 
impassable during spring runoff or in rainy periods. 
Logging roads require suitable surfacing for year-round 
use. Rock for road construction generally is available on 
this unit. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine and Douglas-fir seedlings. If 
Seed trees are present, natural reforestation of cutover 
areas by ponderosa pine and Douglas-fir occurs 
periodically. The droughtiness of the soil increases 
seedling mortality, especially on south- and southwest- 
facing slopes. 

The common forest understory plants are elk sedge, 
pinegrass, Oregon-grape, pinemat manzanita, and 
common snowberry. The crown density in the areas 
where the woodland site index was measured is 25 
percent. This unit is well suited to grazing and browsing. 
Seeding to adapted grazable vegetation following logging 
or burning late in summer or in fall generally is most 
successful. 

This map unit is in capability subclass VIs, 
nonirrigated. 


72—Loneridge stony loam, 25 to 45 percent 
slopes. This very deep, well drained soil is on 
mountainsides and ridges. It formed in residuum and 
colluvium derived dominantly from basalt that contains 
small amounts of loess. Areas generally are on south- 
facing slopes. The native vegetation is mainly conifers, 
grasses, and shrubs. Elevation is 3,200 to 4,800 feet. 
The average annual precipitation is 25 to 40 inches, the 
average annual air temperature ts about 43 degrees F, 
and the average length of the growing season, at 28 
degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1 inch thick. The 
surface layer is dark grayish brown stony loam about 3 
inches thick. The upper part of the subsoil is pale brown 
very cobbly loam about 20 inches thick, and the lower 
part to a depth of 60 inches or more is dark yellowish 
brown and yellowish brown very cobbly clay. 

Included in this unit are areas of Bocker soils, areas of 
Rock outcrop, small concave areas of Loneridge soils 
that have slopes of less than 25 percent, and a few 
areas of Loneridge soils that have short slopes of more 
than 45 percent. Included areas make up about 5 
percent of the total acreage. 

Permeability of this Loneridge soil is moderate above 
the lower part of the subsoil and slow through it. 
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Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine and Douglas-fir are the main 
vvoodland species on this unit. Among the trees of 
limited extent are grand fir, lodgepole pine, and western 
larch. On the basis of a 100-year site curve, the mean 
site index is 80 for ponderosa pine, 92 for Douglas-fir, 
and 90 for grand fir. Yield tables for normal, even-aged, 
unmanaged stands indicate that the mean annual 
increment at culmination (CMAI) for trees 0.6 inch in 
diameter and larger is 69 cubic feet per acre for 
ponderosa pine at age 40 and 88 cubic feet per acre for 
Douglas-fir at age 40. The mean annual increment for 
trees 6.6 inches in diameter and larger at 80 years of 
age is 55 cubic feet per acre for ponderosa pine and 75 
cubic feet per acre for Douglas-fir. However, the typical 
basal area of stands on this unit is about 80 percent that 
of normal stands, and the total yield is correspondingly 
lower. 

The main limitation for the harvesting of timber is 
steepness of slope, which makes the use of wheeled 
and tracked equipment difficult. Cable yarding systems 
may be safer, and they disturb the soil less. Unsurfaced 
roads and skid trails are slippery when wet, and they 
may be impassable during spring runoff or in rainy 
periods. Logging roads require suitable surfacing for 
year-round use. Rock for road construction generally is 
available on this unit. 

Seeding establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine and Douglas-fir seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by ponderosa pine and Douglas-fir occurs 
periodically. The droughtiness of the soil increases 
seedling mortality, especially on south- and southwest- 
facing slopes. 

Among the common forest understory plants are elk 
sedge, pinegrass, Oregon-grape, pinemat manzanita, 
lupine, and oceanspray. The crown density in the areas 
where the woodland site index was measured is 30 
percent. This unit is suited to grazing and browsing. 
Seeding to adapted grazable vegetation following logging 
or burning late in summer or in fall generally is most 
successful. 

This map unit is in capability subclass Vils, 
nonirrigated. 


73—Loneridge stony loam, 25 to 45 percent north 
slopes. This very deep, well drained soil is on 
mountainsides and ridges. It formed in residuum and 
colluvium that are derived dominantly from basalt and 
contain small amounts of loess. The native vegetation is 
mainly conifers, grasses, and shrubs. Elevation is 2,400 
to 3,400 feet. The average annual precipitaton is 25 to 
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40 inches, the average annual air temperature is about 
42 degrees F, and the average length of the growing 
season, at 28 degrees F, is 135 to 160 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1 inch thick. The 
surface layer is dark grayish brown stony loam about 3 
inches thick. The upper part of the subsoil is pale brown 
very cobbly loam about 20 inches thick, and the lower 
part to a depth of 60 inches or more is dark yellowish 
brown and yellowish brown very cobbly clay. 

Included in this unit are areas of Bocker soils, areas of 
Rock outcrop, and small concave areas of Loneridge 
soils that have siopes of less than 25 percent or more 
than 45 percent. Included areas make up about 5 
percent of the total acreage. 

Permeability of this Loneridge soil is moderate above 
the lower part of the subsoil and slow through it. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Douglas-fir and ponderosa pine are the main woodland 
species on this unit. On the basis of a 100-year site 
curve, the mean site index is 96 for Douglas-fir and 80 
for ponderosa pine. Yield tables for normal, even-aged, 
unmanaged stands indicate that the mean annual 
increment at culmination (CMAI) for trees 0.6 inch in 
diameter and larger is 95 cubic feet per acre for 
Douglas-fir at age 40 and 69 cubic feet per acre for 
ponderosa pine at age 40. The mean annual increment 
for trees 6.6 inches in diameter and larger at 80 years of 
age is 110 cubic feet per acre for Douglas-fir and 70 
cubic feet per acre for ponderosa pine. However, the 
typical basal area of stands on this unit is about 70 
percent that of normal stands, and the total yield is 
correspondingly lower. 

The main limitation for the harvesting of timber is 
steepness of slope, which makes the use of wheeled 
and tracked eguipment difficult. Cable yarding systems 
may be safer, and they disturb the soil less. Unsurfaced 
roads and skid trails are slippery when wet, and they may 
be impassable during spring runoff or in rainy periods. 
Logging roads reguire suitable surfacing for year-round 
use. Rock for road construction generally is available on 
this unit. The north-facing side slopes of this unit retain a 
snowpack, which delays access in spring. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting Douglas-fir and ponderosa pine seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by Douglas-fir and ponderosa pine occurs 
periodically. The droughtiness of the soil increases 
seedling mortality. 

The common forest understory plants are pinegrass, 
elk sedge, lupine, oceanspray, and common snowberry. 
The crown density in the areas where the woodland site 
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index was measured Is 40 percent. This unit is suited to 
grazing and browsing. Seeding to adapted grazable 
vegetation following logging or burning late in summer or 
in fall generally is most successful. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


74—McDaniel very stony loam, 5 to 30 percent 
slopes. This very deep, well drained soil is on uplands. It 
formed in loess and colluvium derived from basalt. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 2,200 to 3,300 feet. The average annual 
precipitation is 15 to 18 inches, the average annual air 
temperature is about 49 degrees F, and the average 
frost-free season is 120 to 135 days. 

Typically, the surface layer is grayish brown very stony 
loam about 8 inches thick. The upper part of the subsoil 
is brown very gravelly clay loam about 16 inches thick, 
and the lower part to a depth of 60 inches or more is 
brown very cobbly silty clay loam and yellowish brown 
extremely cobbly silty clay loam. In some areas the 
surface layer does not have stones. 

Included in this unit are areas of Clint, Rock Creek, 
and Taneum soils and areas of Rock outcrop and 
McDaniel soils that have slopes of more than 30 
percent. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this McDaniel soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

This unit is used as rangeland and for wildlife habitat. 
The potential native vegetation is mainly bluebunch 
wheatgrass and Idaho fescue. The production of forage 
is limited by large stones. If the range is overgrazed, the 
proportion of preferred forage plants such as bluebunch 
wheatgrass and Idaho fescue decreases and the 
proportion of less preferred forage plants such as 

balsamroot and big sagebrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chemical treatment and prescribed burning. Seeding is 
difficult because of stoniness. The unit should be seeded 
in fall using a drill. Adapted grasses and legumes should 
be seeded. 

This map unit is in capability subclass Vis, 
nonirrigated. 


75—McDaniel very stony loam, 30 to 65 percent 
slopes. This very deep, well drained soil is on uplands. it 
formed in loess and colluvium derived from basalt. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 2,200 to 3,300 feet. The average annual 
precipitation is 15 to 18 inches, the average annual air 
temperature is about 49 degrees F, and the average 
frost-free season is 120 to 135 days. 
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Typically, the surface layer is grayish brown very stony 
loam about 8 inches thick. The upper part of the subsoil 
is brown very gravelly clay loam about 16 inches thick, 
and the lower part to a depth of 60 inches or more is 
brown very cobbiy silty clay loam and yellowish brown 
extremely cobbly silty clay loam. In some areas the 
surface layer does not have stones. 

included in this unit are areas of Clint, Rock Creek, 
and Taneum soils, areas of Rock outcrop, and areas of 
McDaniel soils that have slopes of less than 30 percent. 

Permeability of this McDaniel soll is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
water erosion is high. 

This unit is used as rangeland and for wildlife habitat. 
The potential native vegetation is mainly bluebunch 
wheatgrass and Idaho fescue. The production of forage 
is limited by steepness of slope and large stones. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass and Idaho fescue 

decreases and the proportion of less preferred forage 
plants such as balsamroot and big sagebrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved with such methods as 
chemical treatment and prescribed burning. Steepness of 
slope limits access by livestock and promotes 
overgrazing of the less sloping areas. Proper location of 
salt licks, stock water tanks, and fences promotes more 
uniform distribution of grazing. 

Seeding is a suitable practice if the range vegetation is 
in poor condition, but it is difficult because of stoniness. 
Use of equipmerit may be difficult on the steeper slopes. 
The unit should be seeded in fall using a drill or by 
broadcasting. Adapted grasses and legumes should be 
seeded. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


76—McDaniel-Rock Creek complex, 5 to 30 
percent slopes. This map unit is on uplands. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 2,200 to 3,300 feet. The average annual 
precipitation is 15 to 18 inches, the average annual air 
temperature is about 49 degrees F, and the average 
frost-free season is 120 to 135 days. 

This unit is about 60 percent McDaniel very stony 
loam and about 25 percent Rock Creek very stony silt 
loam. The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are areas of Clint, Taneum, and 
Simcoe soils. Included areas make up about 15 percent 
of the total acreage. 

The McDaniel soil is very deep and well drained. It 
formed in loess and in colluvium derived from basalt. 
Typically, the surface layer is grayish brown very stony 
loam about 8 inches thick. The upper part of the subsoil 
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is brown very gravelly clay loam about 16 inches thick, 
and the lower part to a depth of 60 inches or more IS 
brown very cobbly silty clay loam and yellowish brown 
extremely cobbly silty clay loam. In some areas the 
surface layer is stony. 

Permeability of the McDaniel soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
۱١ 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

The Rock Creek soil is very shallow and well drained. 
It formed in loess and in residuum derived from basalt. 
Typically, the surface layer is grayish brown very stony 
silt loam about 2 inches thick. The subsoil is grayish 
brown and brown cobbly and very cobbly clay about 8 
inches thick. Basalt is at a depth of about 10 inches. 
Depth to basalt ranges from 8 to 15 inches. 

Permeability of the Rock Creek soll is moderately 
slow. Available water capacity is low. Effective rooting 
depth is 8 to 15 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation on the McDaniel soil is 
mainly bluebunch wheatgrass and Idaho fescue. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass and Idaho fescue 
decreases and the proportion of less preferred forage 
plants such as balsamroot and big sagebrush increases. 

The potential native vegetation on the Rock Creek soll 
is mainly Sandberg bluegrass, stiff sagebrush, and 
eriogonum. If the range is overgrazed, the proportion of 
preferred forage plants such as stiff sagebrush and 
Sandberg bluegrass decreases and the proportion of 
less preferred forage plants such as forbs and annual 
grasses increases. 

The production of forage on the McDaniel soil is 
limited by large stones. Droughtiness and depth to rock 
are the main limitations on the Rock Creek soil. Areas of 
the McDaniel soil that are heavily infested with 
undesirable vegetation can be improved with such 
methods as chaining, railing, beating, chemical 
treatment, and prescribed burning. Range seeding on the 
Rock Creek soil is not feasible because of the very 
shallow soil depth and soil droughtiness. Range seeding 
on the McDaniel soil is a suitable practice if the range 
vegetation is in poor condition, but it is difficult because 
of stoniness. The soil should be seeded in fall using å 
drill or by broadcasting. Adapted grasses and legumes 
should be seeded on this unit. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


77—Meystre loam, 0 to 15 percent slopes. This very 
deep, well drained soil is on uplands. It formed in loess 
and in material weathered from sandstone. The native 
vegetation is mainly conifers, grasses, forbs, and shrubs. 
Elevation is 2,200 to 3,300 feet. The average annual 
precipitation is 15 to 20 inches, the average annual air 
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temperature is about 48 degrees F, and the average 
length of the growing season, at 28 degrees F, is 150 to 
175 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1 inch thick. The 
surface layer is grayish brown and dark grayish brown 
loam about 11 inches thick. The subsoil is brown and 
yellowish brown clay loam and light yellowish brown fine 
sandy loam about 30 inches thick. The substratum to a 
depth of 60 inches or more is light yellowish brown fine 
sandy loam. In some areas the subsoil is clay. 

Included in this unit are small areas of Taneum and 
Odo soils and areas of Meystre soils that have slopes of 
more than 15 percent. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Meystre soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and hazard of 
water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine and Douglas-fir are the main 
woodland species on this unit. Among the trees of 
limited extent is Oregon white oak. On the basis of a 
100-year site curve, the mean site index is 63 for 
ponderosa pine and 74 for Douglas-fir. Yield tables for 
normal, even-aged, unmanaged stands indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inch in diameter and larger is 49 cubic feet per acre 
for ponderosa pine at age 55 and 61 cubic feet per acre 
for Douglas-fir at age 45. The mean annual increment for 
trees 6.6 inches in diameter and larger at 80 years of 
age is 40 cubic feet per acre for ponderosa pine and 50 
cubic feet per acre for Douglas-fir. However, the typical 
basal area of stands on this unit is about 80 percent that 
of normal stands, and the total yield is correspondingly 
lower. 

The main limitation for the harvesting of timber is a 
short period of seasonal soil wetness. Wheeled and 
tracked equipment can be used in skidding operations. 
Use of such equipment when the soil is moist can 
produce ruts, compact the soil, and damage tree roots. 
Unsurfaced roads and skid trials are soft when wet, and 
they may be impassable during spring runoff or in rainy 
periods. Logging roads require suitable surfacing for 
year-round use. Rock for road construction is not readily 
available on this unit. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine seedlings. If seed trees are 
present, natural reforestation of cutover areas by 
ponderosa pine occurs infrequently. The droughtiness of 
the soil increases seedling mortality, especially on south- 
and southwest- facing slopes. 

The common forest understory plants are elk sedge, 
pinegrass, Idaho fescue, lupine, antelope bitterbrush, and 
Oregon-grape. The crown density in the areas where the 
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woodland site index was measured is 35 percent. This 
unit is well suited to grazing. Seeding to adapted 
grazable vegetation following logging or burning late in 
summer or in fall generally is most successful. 

This map unit is in capability subclass Ille, nonirrigated. 


78—Meystre stony loam, 15 to 45 percent slopes. 
This very deep, well drained soil is on uplands. It formed 
in loess and in material weathered from sandstone. The 
native vegetation is mainly conifers, grasses, forbs, and 
shrubs. Elevation is 2,200 to 3,300 feet. The average 
annual precipitation is 15 to 20 inches, the average 
annual air temperature is about 48 degrees F, and the 
average length of the growing season, at 28 degrees F, 
is 150 to 175 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1 inch thick. The 
surface layer is grayish brown and dark grayish brown 
stony loam about 11 inches thick. The subsoil is brown 
and yellowish brown clay loam and light yellowish brown 
fine sandy loam about 30 inches thick. The substratum 
to a depth of 60 inches or more is light yellowish brown 
fine sandy loam. 

Included in this unit are areas of Taneum and Odo 
Soils and areas of Meystre soils that have slopes of less 
than 15 percent. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Meystre soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine and Douglas-fir are the main 
woodland species on this unit. On the basis of a 100- 
year site curve, the mean site index is 63 for ponderosa 
pine and 74 for Douglas-fir. Yield tables for normal, 
even-aged, unmanaged stands indicate that the mean 
annual increment at culmination (CMAI) for trees 0.6 inch 
in diameter and larger is 49 cubic feet per acre for 
ponderosa pine at age 55 and 61 cubic feet per acre for 
Douglas-fir at age 45. The mean annual increment for 
trees 6.6 inches in diameter and larger at 80 years of 
age is 35 cubic feet per acre for ponderosa pine and 50 
cubic feet per acre for Douglas-fir. However, the typical 
basal area of stands on this unit is about 80 percent that 
of normal stands, and the total yield is correspondingly 
lower. 

The main limitations for the harvesting of timber are a 
short period of seasonal soil wetness and steepness of 
slope. Wheeled and tracked equipment can be used in 
skidding operations. Use of such equipment when the 
Soil is moist can produce ruts, compact the soil, and 
damage tree roots, especially on parts of the unit that 
have slopes of more than 30 percent. Unsurfaced roads 
and skid trails are soft when wet, and they may be 
impassable during spring runoff or in rainy periods. 
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Logging roads require suitable surfacing for year-round 
use. Rock for road construction is not readily available 
on this unit. Steep skid trails and firebreaks are subject 
to rıllıng and gullying unless adequate water bars are 
provided or they are protected by plant cover. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine seedlings. If seed trees are 
present, natural reforestation of cutover areas by 
ponderosa pine occurs infrequently. The droughtiness of 
the soil increases seedling mortality, especially on south- 
and southwest-facing slopes. 

The common forest understory plants are elk sedge, 
pinegrass, Oregon-grape, ceanothus, and common 
snowberry. The crown density in the areas where the 
woodland site index was measured is 25 percent. This 
unit is suited to grazing and browsing. Seeding to 
adapted grazable vegetation following logging or burning 
late in summer or in fall generally is most successful. 

This map unit is in capability subclass Vls, 
nonirrigated. 


79—Mikkalo silt loam, 0 to 5 percent slopes. This 
moderately deep, well drained soil is on uplands. It 
formed in loess. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation is 1,200 to 2,500 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 130 to 180 days. 

Typically, the surface layer ts brown silt loam about 5 
inches thick. The subsoil is brown silt loam about 15 
inches thick. The upper part of the substratum is pale 
brown silt loam about 6 inches thick, and the lower part 
is pale brown gravelly silt loam about 4 inches thick. 
Basalt is at a depth of about 30 inches. Depth to basalt 
ranges from 20 to 40 inches. 

Included in this unit are areas of Starbuck soils, 
Ritzville soils that are underlain by basalt, and Willis 
soils. 

Permeability of this Mikkalo soil is moderate. Available 
water capacity is moderately high. Effective rooting 
depth is 20 to 40 inches. Runoff ts slow, and the hazard 
of water erosion is slight. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

The main limitation for nonirrigated crops is low annual 
precipitation. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes winter 
wheat and summer fallow is most suitable. Erosion can 
be reduced by seeding fall grain early, stubble mulching, 
using terraces, and stripcropping. Drainageways should 
be shaped and seeded to perennial grass. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, Cusick bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
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plants such as big sagebrush and rabbitbrush increases. 
Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, beating, chemical treatment, and 
prescribed burning. 

Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is depth to rock, which hinders 
excavation. Dustiness can be å problem during 
construction of large building sites; therefore, these sites 
should be disturbed as little as possible. 

If this unit is used for septic tank absorption fields, the 
depth to rock limits the capacity of the absorption fields. 
The use of long absorption lines helps to compensate 
for this limitation. 

This map unit ts in capability subclass IVe, 
nonirrigated. 


80—Mikkalo silt loam, 5 to 15 percent slopes. This 
moderately deep, well drained soil is on uplands. It 
formed in loess. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation is 1,200 to 2,500 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 130 to 180 days. 

Typically, the surface layer is brown silt loam about 5 
inches thick. The subsoil is brown silt loam about 15 
inches thick. The upper part of the substratum is pale 
brown silt loam about 6 inches thick, and the lower part 
is pale brown gravelly silt loam about 4 inches thick. 
Basalt is at a depth of about 30 inches. Depth to basalt 
ranges from 20 to 40 inches. 

Included in this unit are areas of Starbuck soils, 
Ritzville soils that are underlain by basalt, and Willis 
soils. Included areas make up about 10 percent of the 
total acreage. 

Permeability of this Mikkalo soil is moderate. Available 
water capacity is moderately high. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used for nonirrigated cropland, rangeland, 
wildlife habitat, and homesites. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
tilling on the contour or across the slope, using terraces, 
and stripcropping. Seeding on the contour or across the 
slope slows runoff and reduces erosion when the snow 
melts rapidly while the soil is still frozen. Drop structures 
are needed in places to control the flow of runoff in 
waterways. Waterways should be shaped and seeded to 
perennial grasses. 
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The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, Cusick bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as big sagebrush and rabbitbrush increases. 
Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, beating, chemical treatment, and 
prescribed burning. 

Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is depth to rock, which hinders 
excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
the depth to rock. Bedrock limits the capacity of the 
absorption field. The use of long absorption lines helps 
to compensate for this limitation. Slope can promote 
lateral seepage and surfacing of the effluent in 
downslope areas. Absorption lines should be installed on 
the contour. 

This map unit is in capability subclass IVe, 
nonirrigated. 


81—Mikkalo silt loam, 15 to 30 percent slopes. This 
moderately deep, well drained soil is on uplands. It 
formed in loess. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation is from 1,200 to 2,500 feet. 
The average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 130 to 180 days. 

Typically, the surface layer is brown silt loam about 5 
inches thick. The subsoil is brown silt loam about 15 
inches thick. The upper part of the substratum is pale 
brown silt loam about 6 inches thick, and the lower part 
is pale brown gravelly silt ioam about 4 inches thick. 
Basalt is at a depth of about 30 inches. Depth to basalt 
ranges from 20 to 40 inches. 

included in this unit are areas of Starbuck soils, 
Ritzville soils that are underlain by basalt, and Willis 
soils. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Mikkalo soil is moderate. Available 
water capacity is moderately high. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habrtat, and homesites. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
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reduced by seeding fall grain early, stubble mulching, 
and tilling and seeding on the contour or across the 
slope. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grasses. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, Cusick bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as big sagebrush and rabbitbrush increases. 
Areas that are heavily infested with undesirable shrubs 
can be improved by such methods as chaining, railing, 
beating, chemical treatment, and prescribed burning. 

Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are the moderate depth to rock and 
steepness of slope. The bedrock hinders excavation. 
Dustiness can be a problem during construction on large 
building sites; therefore these srtes should be disturbed 
as little as possible. 

The main limitations for septic tank absorption fields 
are the moderate depth to rock and steepness of slope. 
The moderate depth to bedrock limits the capacity of the 
absorption fields and, along with slope, can promote 
lateral seepage and surfacing of effluent in downslope 
areas. Use of long absorption lines helps to compensate 
for the moderate depth to bedrock. Absorption lines 
should be installed on the contour. 

This map unit is in capability subclass IVe, 
nonirrigated. 


82—Mippon very cobbiy silt loam. This very deep, 
well drained soil is on low terraces and flood plains. It 
formed in recent alluvium. Slope is 0 to 5 percent. Areas 
are long and narrow. They are characterized by old dry 
streambeds. The native vegetation is mainly coniferous 
and deciduous trees, grasses, forbs, and shrubs. 
Elevation is 2,400 to 4,800 feet. The average annual 
precipitation is 20 to 40 inches, the average annual air 
temperature is about 43 degrees F, and the average 
length of the growing season, at 28 degrees F, is 145 to 
170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1/2 inch thick. The 
upper 7 inches of the surface layer is very dark grayish 
brown very cobbly silt loam, and the lower 7 inches is 
dark grayish brown very cobbly loam. The substratum to 
a depth of 60 inches or more is brown and yellowish 
brown extremely gravelly sand. In some areas the 
surface layer is stony or extremely cobbly, the 
substratum is loam or sandy loam, or the soil is mottled 
and has a seasonal high water table in the lower part of 
the substratum. 
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Included in this unit are areas of riverwash along 
stream channels and in old dry streambeds. Also 
included are areas of poorly drained soils in depressional 
areas. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Mippon soi! is very rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. A seasonal high water table is at a 
depth of 36 to 60 inches during February to April. This 
Soil is subject to occasional periods of flooding from 
March to May. Channeling and deposition are common 
along streambanks. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine and Douglas-fir are the main 
coniferous species at the lower elevations on this unit. 
Grand fir is the predominant coniferous species above 
an elevation of 3,000 feet. Trees of limited extent include 
western larch, lodgepole pine, and Engelmann spruce. 
On the basis of a 100-year site curve, the mean site 
index is 108 for ponderosa pine, 113 for Douglas-fir, 104 
for grand fir, and 87 for lodgepole pine. Yield tables for 
normal, even-aged, unmanaged stands indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inch in diameter and larger at age 40 is 118 cubic 
feet per acre for ponderosa pine and 128 cubic feet per 
acre for Douglas-fir. The mean annual increment for 
trees 6.6 inches in diameter and larger at 80 years of 
age is 105 cubic feet per acre for ponderosa pine and 
135 cubic feet per acre for Douglas-fir. However, the 
typical basal area of stands on this unit is about 85 
percent that of normal stands, and the total yield is 
correspondingly lower. 

The main limitations for the harvesting of timber are 
the uneven, broken topography, occasional periods of 
flooding, and the very cobbly surface layer. Use of 
equipment is limited by the occasional periods of 
flooding in spring. Routes for roads and skid trails 
commonly are restricted by old stream channels. 
Leveling and grading the surface layer generally are 
adequate for road construction on this unit. Extra caution 
is required during felling and yarding to prevent damage 
to streambeds, streambanks, and riparian vegetation. 
The large volume of cobbles in the surface layer 
increases the wear of wheeled and tracked equipment. 

Plant competition is the main concern in the 
production of timber. Varying amounts of black 
cottonwood, mountain alder, quaking aspen, redosier 
dogwood, and willow are in the included areas of this 
unit. These brushy plants can invade openings on the 
Mippon soil in this unit and, unless controlled, delay 
reforestation. The droughtiness of the surface layer 
during the dry summer months increases seedling 
mortality. Reforestation can be accomplished by planting 
ponderosa pine and Douglas-fir seedlings. If seed trees 
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are present, natural reforestation of cutover areas by 
ponderosa pine and Douglas-fir occurs periodically. 

The common forest understory plants are oceanspray, 
common snowberry, elderberry, currant, rose, redosier 
dogwood, and elk sedge. The crown density in the areas 
where the woodland site index was measured is 30 
percent. This unit is well suited to grazing and browsing. 
If the understory is overgrazed, the proportion of 
preferred forage plants such as elk sedge decreases and 
the proportion of less desirable forbs and annual grasses 
increases. Seeding to adapted grazable vegetation 
following logging or burning late in summer or in fall 
generally is most successful. 

This map unit is in capability subclass Vlw, 
nonirrigated. 


83—Moxee silt loam, 2 to 15 percent slopes. This 
well drained soil is on uplands. It is shallow over a 
hardpan. It formed in loess. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 1,300 to 
2,000 feet. The average annual precipitation is 8 to 12 
inches, the average annual ar temperature is about 49 
degrees F, and the average frost-free season is 125 to 
160 days. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil is pale brown silt loam about 4 
inches thick. The substratum is pale brown gravelly silt 
loam about 7 inches thick. A lime- and silica-cemented 
hardpan is at a depth of about 18 inches. Depth to the 
hardpan ranges from 10 to 20 inches. The hardpan 
commonly is underlain by basalt. In some areas the 
surface layer is fine sandy loam. 

Included in this unit are small areas of Starbuck, 
Selah, Roza, Willis, and Gorst soils. 

Permeability of this Moxee soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is low. Effective rooting depth is 10 to 20 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated pasture and hay, 
rangeland (fig. 3), wildlife habitat, and homesites. 

The main limitations for irrigated pasture and hay are 
steepness of slope, depth to the hardpan, and the 
hazard of water erosion. Using a cropping system that 
includes close-growing crops in the rotation reduces 
water erosion. Sprinkler irrigation systems are well suited 
to the soil in this unit. Use of these systems permits the 
even, controlled application of irrigation water, reduces 
runoff, and minimizes the risk of erosion. To avoid loss 
of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should be 
adjusted to the available water capacity and the crop 
needs. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass and Sandberg bluegrass. The 
production of forage is limited by the depth to the 
hardpan. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
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decreases and the proportion of less preferred forage 
plants such as big sagebrush and rabbitbrush increases. 
Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, beating, plowing, chemical treatment, 
and prescribed burning. 

Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is the shallow depth to the hardpan, 
which hinders excavation. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
the shallow depth to the hardpan, which limits the 
capacity of the absorption fields. Use of long absorption 
lines helps to compensate for this limitation. 

This map unit is in capability subclasses İVe, irrigated, 
and Vle, nonirrigated. 


84—Moxee silt loam, 15 to 30 percent slopes. This 
well drained soil is on uplands. it is shallow over a 
hardpan. It formed in loess. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 1,300 to 
2,000 feet. The average annual precipitation is 8 to 12 
inches, the average annual air temperature is 49 degrees 
F, and the average frost-free season is 125 to 160 days. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil is pale brown silt loam about 4 
inches thick. The substratum is pale brown gravelly silt 
loam about 7 inches thick. A lime- and silica-cemented 
hardpan is at a depth of about 18 inches. Depth to the 
hardpan ranges from 10 to 20 inches. The hardpan 
commonly is underlain by basalt. 

Included in this unit are small areas of Starbuck, Willis, 
Selah, and Gorst soils and areas of Moxee soils that 
have slopes of more than 30 percent. 

Permeability of this Moxee soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is low. Effective rooting depth is 10 to 20 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

This unrt is used for irrigated hay and pasture, for 
wildlife habitat, and as homesites. 

The main limitations for irmgated hay and pasture are 
steepness of slope, depth to the hardpan, and the 
hazard of water erosion. Using a cropping system that 
includes close-growing crops in the rotation reduces 
water erosion. Sprinkler irrigation systems are suited to 
the soil in this unit. Use of these systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 
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Figure 3.—Rangeland on Moxee silt loam, 2 to 15 percent slopes, 0 the foreground. 


This unit is poorly suited to homesite development. 
The main limitations are the shallow depth to the 
hardpan and steepness of slope. The pan hinders 
excavation. Dustiness can be a problem during 
construction on large building sites: therefore, these sites 
should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are depth to the hardpan and steepness of slope. The 
pan limits the capacity of the absorption fields. Use of 
long absorption lines helps to compensate for this 
limitation. Slope can cause lateral seepage and surfacing 
of effluent in downslope areas. 

This map unit is in capability subclass Vle, irrigated. 


85—Moxee cobbly silt loam, 0 to 30 percent 
slopes. This well drained soil is on uplands. It is shallow 
over a hardpan. It formed in loess. The native vegetation 
is mainly grasses, forbs, and shrubs. Elevation is 1,300 


to 2,000 feet. The average annual precipitation is 8 to 12 
inches, the average annual air temperature is 49 degrees 
F, and the average frost-free season is 125 to 160 days. 

Typically, the surface layer is brown cobbiy silt loam 
about 7 inches thick. The subsoil is pale brown silt loam 
about 4 inches thick. The substratum is pale brown 
gravelly silt loam about 7 inches thick. A lime- and silica- 
cemented hardpan is at a depth of about 18 inches. 
Depth to the hardpan ranges from 10 to 20 inches. The 
hardpan commonly is underlain by basalt. 

Included in this unit are areas of Starbuck and Gorst 
soils. 

Permeability of this Moxee soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is low. Effective rooting depth is 10 to 20 
inches. Runoff is medium, large stones, and the hazard 
of water erosion is moderate. 

This unit is used for irrigated hay and pasture, 
rangeland, wildlife habitat, and homesites. 
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The main limitations for irrigated hay and pasture are 
steepness of slope, depth to the hardpan, large stones, 
and the hazard of water erosion. Sprinkler irrigation 
systems are suited to the soil in this unit. Use of these 
systems permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of irrigation water should 
be adjusted to the available water capacity, the water 
intake rate, and the crop needs. Growing perennial hay 
and pasture reduces erosion. Seedbed preparation is 
difficult, and removal of stones might be necessary. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. The production of 
forage is limited by large stones and the low available 
water capacity. If the range is overgrazed, the proportion 
of preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as big sagebrush and cheatgrass increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, chemical treatment, and prescribed 
burning. Seeding is a suitable practice if the range 
vegetation is in poor condition, but it is difficult because 
of the cobbles in the surface layer. Removal of stones 
may be needed before seeding. The unit should be 
seeded in the fall using a drill. Adapted grasses and 
legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are the shallow depth to the 
hardpan, steepness of slope, and large stones, which 
hinder excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. The cobbly 
surface makes the establishment of lawns difficult. 

The mam limitations for septic tank absorption fields 
are depth to the hardpan and steepness of slope. The 
hardpan limits the capacity of the absorption fields. Use 
of long absorption lines helps to compensate for this 
limitation. Slope can cause lateral seepage and surfacing 
of the effluent in downslope areas. Absorption lines 
should be installed on the contour. 

This map unit is in capability subclass Vle, nonirrigated 
and irrigated. 


86—Naches loam. This very deep, well drained soil is 
on stream terraces in valleys. It formed in old alluvium. 
Slope is 0 to 2 percent. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 700 to 900 feet. 
The average annual precipitation is 7 to 9 inches, the 
average annual air temperature is about 51 degrees F, 
and the average frost-free season is 130 to 180 days. 

Typically, the surface layer is grayish brown loam 
about 9 inches thick. The upper part of the subsoil is 
brown loam about 12 inches thick, and the lower part is 
yellowish brown loam about 7 inches thick. The upper 
part of the substratum is yellowish brown gravelly loam 
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about 6 inches thick, and the lower part to a depth of 60 
inches or more is dark grayish brown extremely gravelly 
sand. In some areas the surface layer is gravelly, and in 
some areas the substratum is extremely gravelly to a 
depth of about 38 inches or more. 

Included in this unit are small areas of Esquatzel, 
Ashue, and Yakima soils. 

Permeability of this Naches soil is slow above the 
lower part of the substratum and very rapid through it. 
Available water capacity is moderately high. Effective 
rooting depth is 60 inches or more. Runoff is very slow, 
and the hazard of water erosion is slight. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
crops are corn, grain, grapes, hops, mint, peas, and tree 
fruit. Grasses and legumes are grown for hay, pasture, 
and seed. 

This unit has few limitations for irrigated crops. Furrow, 
corrugation, drip, and sprinkler irrigation systems are 
suited to the soil is this unit. The type of system used 
depends on the kind of crop grown. Use of sprinkler or 
drip irrigation permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
If surface irrigation systems are used, the risk of erosion 
can be minimized by keeping runs short. To avoid loss of 
water and leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using vegetated filter strips at the end of 
rows or using sediment ponds, or both, reduces the 
volume of sediment in the tallwater. 

This unit is well suited to homesite development. It has 
few limitations. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. Cutbanks are 
not stable and are subject to caving in. 

The main limitation for septic tank absorption fields is 
seepage. If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 

This map unit is in capability subclass Ils, irrigated. 


87—Naxing loam, 5 to 25 percent slopes. This very 
deep, well drained soil is on mountaintops and broad 
mountain ridges. It formed in colluvium that is derived 
dominantly from basalt and contains small amounts of 
loess and volcanic ash. The native vegetation is mainly 
conifers, forbs, and shrubs. Elevation is 5,000 to 7,000 
feet. The average annual precipitation is 40 to 50 inches, 
the average annual air temperature is about 41 degrees 
F, and the average length of the growing season, at 28 
degrees F, is 80 to 110 days. 
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Typically, the surface is covered with a mat of partially 
decomposed organic material about 1 inch thick. The 
surface layer is brown loam about 14 inches thick. The 
subsoil is yellowish brown very cobbly loam about 7 
inches thick. The substratum to a depth of 60 inches or 
more is yellowish brown extremely cobbly loam. In some 
areas the surface layer is stony. 

Included in this unit are areas of Cryandepts in swales 
and on alluvial fans, Saydab soils on ridgetops, Darland 
soils on south-facing side slopes, and Naxing soils that 
have slopes of more than 25 percent. Also included are 
soils, on cirque floors, that have a glacial till substratum. 
Included areas make up about 10 percent of the total 
acreage. 

Permeability of this Naxing soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Subalpine fir, lodgepole pine, and Engelmann spruce 
are the main woodland species on this unit. Among the 
trees of limited extent are whitebark pine and western 
larch. Western larch and lodgepole pine commonly occur 
in small, densely stocked stands. On the basis of a 100- 
year site curve, the mean site index is 70 for lodgepole 
pine, 68 for subalpine fir, and 74 for Engelmann spruce. 
Yield tables for normal, even-aged, unmanaged stands 
of lodgepole pine at 100 years of age indicate that the 
mean annual increment at culmination (CMAI) is 70 cubic 
feet per acre. On the basis of a 50-year site curve, the 
mean site index for western larch is 55. Yield tables for 
normal, even-aged, unmanaged stands of western larch 
indicate that the mean annual increment at culmination 
for trees 0.6 inch in diameter and larger at 70 years of 
age is 72 cubic feet per acre. The mean annual 
increment for western larch trees 7.6 inches in diameter 
and larger at 80 years of age is 40 cubic feet per acre. 
However, the typical basal area of stands on this unit is 
about 125 percent that of normal stands, and total yield 
is correspondingly higher. The site index is quite variable 
on this unit. The highest site indexes generally are at the 
lower elevations on south-facing slopes, and the lowest 
site indexes are at the higher elevations on north-facing 
slopes. 

The main limitation for the harvesting of timber is 
snowpack, which hinders the use of equipment and limits 
access in winter. Wheeled and tracked equipment can 
be used in skidding operations. Unsurfaced roads and 
Skid trails are soft and slippery when wet, and they may 
be impassable during spring runoff or in rainy periods. 
Logging roads require suitable surfacing for year-round 
use. Rock for road construction is available in some 
areas of this unit. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas by subalpine fir and 
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lodgepole pine occurs periodically. Low soil 
temperatures, heavy snowpack, and the short growing 
season limit the even distribution of natural reforestation, 
especially on north-facing slopes. The droughtiness of 
the surface layer during the dry summer months 
increases seedling mortality, especially on south- and 
southwest- facing slopes. 

The common forest understory plants are elk sedge, 
pinegrass, lupine, vetch, and dwarf huckleberry. The 
crown density in the areas where the woodland site 
index was measured is 40 percent. This unit is well 
suited to grazing and browsing. It has few limitations for 
the production of forage. If the understory is overgrazed, 
the proportion of preferred forage plants such as elk 
sedge decreases and the proportion of less desirable 
forbs and annual grasses increases. Seeding to adapted 
grazable vegetation following logging or burning late in 
summer or in fall generally is most successful. 

This unit is limited for livestock watering ponds and 
other water impoundments because of seepage. Spring 
developments, wells, or pipeline systems can be used to 
provide stock water. 

This map unit is in capability subclass Vle, 
nonirrigated. 


88—Naxing stony loam, 25 to 45 percent slopes. 
This very deep, well drained soil is on mountainsides. It 
formed in colluvium that is derived dominantly from 
basalt and contains loess and volcanic ash. The native 
vegetation is mainly conifers, forbs, and shrubs. 
Elevation is 5,000 to 7,000 feet. The average annual 
precipitation is 40 to 50 inches, the average annual air 
temperature is about 41 degrees F, and the average 
length of the growing season, at 28 degrees F, is 80 to 
110 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1 inch thick. The 
surface layer is brown stony loam about 14 inches thick. 
The subsoil is yellowish brown very cobbly loam about 7 
inches thick. The substratum to a depth of 60 inches or 
more is yellowish brown extremely cobbly loam. 

Included in this unit are areas of Saydab soils on 
ridgetops, areas of Darland soils on south-facing side 
slopes, areas of Rock outcrop, and areas of Naxing soils 
that have slopes of less than 25 percent or more than 
45 percent. Included areas make up about 10 percent of 
the total acreage. 

Permeability of this Naxing soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Western larch, subalpine fir, and lodgepole pine are 
the main woodland species on this unit. Among the trees 
of limited extent are grand fir, Engelmann spruce, and 
whitebark pine. On the basis of a 50-year site curve, the 
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mean site index for western larch is 52. Yield tables for 
normal, even-aged, unmanaged stands of western larch 
indicate that the mean annual increment at culmination 
(CMAI) for trees 0.6 inch in diameter and larger at 70 
years of age is 67 cubic feet per acre. The mean annual 
increment for western larch trees 7.6 inches in diameter 
and larger at 80 years of age is 35 cubic feet per acre. 
On the basis of a 100-year site curve, the mean site 
index is 85 for lodgepole pine, 75 for subalpine fir, and 
about 74 for Engelmann spruce. Yield tables for normal, 
even-aged, unmanaged stands of lodgepole pine at 100 
years of age indicate that the mean annual increment at 
culmination is about 97 cubic feet per acre. However, the 
typical basal area of stands on this unit Is about 95 
percent that of normal stands, and the total yield is 
correspondingly lower. The site index is quite variable on 
this unit. The highest site indexes generally are at the 
lower elevations on south-facing slopes, and the lowest 
site indexes are at the higher elevations on north-facing 
slopes. 

The main limitations for the harvesting of timber are 
snowpack and steepness of slope. Snowpack hinders 
the use of equipment and limits access in winter. North- 
facing side slopes retain snowpack longer, which delays 
access in spring. Steepness of slope makes the use of 
wheeled and tracked equipment difficult. Cable yarding 
systems may be safer, and they disturb the soil less. 
Unsurfaced roads and skid trails are soft and slippery 
when wet, and they may be impassable during spring 
runoff or in rainy periods. Logging roads require suitable 
surfacing for year-round use. Rock for road construction 
is available in some areas of this unit. Steep yarding 
paths, skid trails, and firebreaks are subject to rilling and 
gullying unless adequate water bars are provided or they 
are protected by plant cover. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas by subalpine fir and 
western larch occurs periodically. Low soil temperatures, 
deep snowpack, and the short growing season limit the 
even distribution of natural reforestation, especially on 
north-facing slopes. The droughtiness of the surface 
layer during the dry summer months increases seedling 
mortality, especially on south- and southwest-facing 
slopes. 

The common forest understory plants are elk sedge, 
pinegrass, lupine, vetch, currant, and dwarf huckleberry. 
The crown density in the areas where the woodland site 
index was measured is 40 percent. This unit is well 
suited to grazing and browsing. Seeding to adapted 
grazable vegetation following logging or burning late in 
summer or in fall generally is most successful. 

This unit is limited for livestock watering ponds and 
other water impoundments because of seepage. Spring 
developments, wells, or pipeline systems can be used to 
provide stock water. 
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This map unit is in capability subclass Vils, 
nonirrigated. 


89—Naxing stony loam, 45 to 65 percent slopes. 
This very deep, well drained soil is on mountainsides. It 
formed in colluvium that is derved dominantly from 
basalt and contains loess and volcanic ash. The native 
vegetation is mainly conifers, forbs, and shrubs. 
Elevation is 5,000 to 7,000 feet. The average annual 
precipitation is 40 to 50 inches, the average annual air 
temperature is about 41 degrees F, and the average 
length of the growing season, at 28 degrees F, is 80 to 
110 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1 inch thick. The 
surface layer is brown stony loam about 14 inches thick. 
The subsoll is yellowish brown very cobbly loam about 7 
inches thick. The substratum to a depth of 60 inches or 
more is yellowish brown extremely cobbly loam. 

Included in this unit are Saydab soils on ridgetops, 
Darland soils on south-facing side slopes, areas of Rock 
outcrop, and Naxing soils on concave slopes of less 
than 45 percent. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Naxing soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and hazard of water 
erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Subalpine fir, Engelmann spruce, and western larch 
are the main woodland species on this unit. Among the 
trees of limited extent are whitebark pine, Douglas-fir, 
and grand fir. On the basis of a 50-year site curve, the 
mean site index for western larch is 52. Yield tables for 
normal, even-aged, unmanaged stands indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inch in diameter and larger at 70 years of age is 67 
cubic feet per acre. The mean annual increment for 
trees 7.6 inches in diameter and larger at 80 years of 
age is 35 cubic feet per acre. However, the typical basal 
area of stands on this unit is about 90 percent that of 
normal stands, and the total yield is correspondingly 
lower. On the basis of 100-year site curve, the site index 
is 59 for subalpine fir and about 74 for Engelmann 
spruce. The site index is quite variable on this unit. The 
highest site indexes generally are at the lower elevations 
on south-facing slopes, and the lowest site indexes are 
at the higher elevations on north-facing slopes. 

The main limitations for the harvesting of timber are 
snowpack and steepness of slope. Snowpack hinders 
the use of equipment and limits access in winter. North- 
facing side slopes retain snowpack longer, which delays 
access in spring. Steepness of slope restricts the use of 
wheeled and tracked equipment in skidding operations; 
cable yarding systems are safer and disturb the soil less. 
Unsurfaced roads and skid trails are soft and slippery 
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when wet, and they may be impassable during spring 
runoff or In rainy periods. Logging roads require suitable 
surfacing for year-round use. Rock for road construction 
is available in some areas of this unit. Steep yarding 
paths, skid trails, and firebreaks are subject to riling and 
gullying unless adequate vvater bars are provided or they 
are protected by plant cover. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas by subalpine fir and 
Engelmann spruce occurs periodically. Low soil 
temperatures, deep snowpack, and the short growing 
season increase seedling mortality and limit the even 
distribution of natural reforestation, especially on north- 
facing slopes. The droughtiness of the surface layer 
during the dry summer months increases seedling 
mortality, especially on south- and southwest-facing 
slopes. 

The common forest understory plants are elk sedge, 
pinegrass, lupine, vetch, currant, pinemat manzanita, and 
dwarf huckleberry. The crown density in the areas where 
the woodland site index was measured Is 30 percent. 
This unit is well suited to browsing. Steepness of slope 
limits access by livestock. Seeding to adapted grazable 
vegetation following logging or burning late in summer or 
in fall generally is most successful. Because of the 
steepness of slope, broadcast seeding should be used. 

This unit is limited for livestock watering ponds and 
other water impoundments because of seepage 
potential. Spring developments, wells, or pipeline 
systems can be used to provide stock water. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


90—0do cobbly silt loam, 5 to 35 percent slopes. 
This very deep, well drained soil is on uplands. It formed 
in residuum and colluvium that is derived dominantly 
from basalt and contains some loess and volcanic ash. 
The native vegetation is mainly conifers, grasses, forbs, 
and shrubs. Elevation is 2,000 to 3,200 feet. The 
average annual precipitation is 15 to 19 inches, the 
average annual air temperature is about 46 degrees F, 
and the average length of the growing season, at 28 
degrees F, is 150 to 180 days. 

Typically, the surface is covered with a mat of 
decomposing organic material about 3 inches thick. The 
surface layer is brown cobbly silt loam about 18 inches 
thick. The subsoil to a depth of 60 inches or more is 
yellowish brown gravelly loam. In some areas the subsoil 
is very gravelly or very cobbly. 

Included in this unit are areas of Meystre, Rock Creek, 
Clint, and Tekison soils. Included areas make up about 
10 percent of the total acreage. 

Permeability of the Odo soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and hazard of water 
erosion is moderate. 
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The unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine and Douglas-fir are the main 
woodland species on this unit. Among the trees of 
limited extent are Oregon white oak and Rocky Mountain 
maple. On the basis of a 100-year site curve, the mean 
site index is 75 for ponderosa pine and 96 for Douglas- 
fir. Yield tables for normal, even-aged, unmanaged 
stands indicate that the mean annual increment at 
culmination (CMAI) for trees 0.6 inch in diameter and 
larger is 62 cubic feet per acre for ponderosa pine at 
age 45 and 95 cubic feet per acre for Douglas-fir at age 
40. The mean annual increment for trees 6.6 inches in 
diameter and larger at 80 years of age is 50 cubic feet 
per acre for ponderosa pine and 80 cubic feet per acre 
for Douglas-fir. However, the typical basal area of stands 
on this unit is about 70 percent that of normal stands, 
and the total yield is correspondingly lower. 

The main limitation for the harvesting of timber Is a 
short period of seasonal soil wetness. Use of wheeled 
and tracked equipment when the soil is moist can 
produce ruts, compact the soil, and damage tree roots. 
Unsurfaced roads and skid trails are soft and slippery 
when wet, and they may be impassable during spring 
runoff or in rainy periods. Logging roads require suitable 
surfacing for year-round use. Rock for road construction 
IS not readily available on this unit. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine seedlings. Where seed trees 
are present, natural reforestation of cutover areas by 
ponderosa pine occurs infrequently. Droughtiness of the 
soil increases seedling mortality, especially on south- 
and southwest- facing slopes. 

The common forest understory plants are elk sedge, 
pinegrass, bitterbrush, common snowberry, and Oregon 
white oak. The crown density in the areas where the 
woodland site index was measured is 25 percent. This 
unit is well suited to grazing and browsing. Seeding to 
adapted grazable vegetation following logging or burning 
late in summer or in fall generally is most successful. 

This map unit is in capability subclass IVe, 
nonirrigated. 


91— Outlook fine sandy loam. This very deep, 
artificially drained soil is on flood plains. It formed in 
alluvium. Slope is 0 to 3 percent. The native vegetation 
is mainly alkali-tolerant grasses and shrubs. Elevation is 
650 to 2,000 feet. The average annual precipitation is 6 
to 12 inches, the average annual air temperature is 51 
degrees F, and the average frost-free season is 130 to 
160 days. 

Typically, the surface layer is very dark grayish brown, 
dark grayish brown, and very dark brown fine sandy loam 
about 8 inches thick and has yellowish brown or dark 
yellowish brown mottles. It is strongly alkaline. The 
subsoil is grayish brown, mottled silt loam about 10 
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inches thick. The substratum to a depth of 60 inches or 
more is dark brown silt loam. The subsoil and substratum 
are moderately alkaline. 

Included in this unit are small areas of Umapine and 
Sinloc soils and areas of Outlook soils that have not 
been artificially drained. 

Permeability of this Outlook soil is moderate. Available 
water capacity is high. Effective rooting depth is limited 
by a high water table that is at a depth of 24 to 48 
inches from May to December. Runoff is ponded, and 
the hazard of erosion is slight. The hazard of soil blowing 
is high. This soil is partially protected from flooding, and 
the hazard of flooding is rare. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. In areas that have been drained, 
leached, and irrigated, the main crops are asparagus, 
corn, grain, hops, and mint. Grasses and legumes are 
grown for hay, pasture, and seed. Deep-rooted crops are 
suited to areas where the drainage is adequate or where 
a drainage system has been installed and is adequately 
maintained. 

The main limitations for irrigated crops are wetness, 
high aikalinity, and the hazard of soil blowing. Dikes can 
be used to divert floodwater. Reclamation may require 
the addition of such amendments as gypsum, sulfur, or 
ferric sulfate to facilitate leaching. 

Furrow, corrugation, and sprinkler irrigation systems 
are suited to the soil in this unit. The type of system 
used depends on the kind of crop grown. Use of 
sprinkler irrigation systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. If surface irrigation systems are used, the 
risk of erosion can be minimized by keeping runs short. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of Irrigation water should 
be adjusted to the available water capacity, the water 
intake rate, and the crop needs. 

The initial period of irrigation following cultivation is the 
most critical one for the control of erosion. The hazard 
of soil blowing makes proper tillage and crop residue 
management extremely important. This unit should be 
protected with plant cover or residue during the period of 
susceptibility to soil blowing in spring. Seedbeds should 
be prepared when irrigation water is available to saturate 
the soil surface. Use of straw, manure, or other waste 
material as a mulch reduces soil blowing. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation and maintaining crop 
residue on the surface reduce erosion. Using vegetated 
filter strips at the end of rows or using sediment ponds, 
or both, reduces the amount of sediment in the tailwater. 
Å plowpan develops in this soil; however, it can be 
broken by chiseling when the soil is dry. 

This unit is poorly suited to homesite development. 
The main limitations are the hazard of flooding and soil 
wetness. Dikes and channels that have outlets to bypass 
floodwater can be used to protect buildings from 
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flooding. Wetness an can be reduced by installing drain 
tile around footings. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. Plants selected 
for use as ground cover should be alkali tolerant. 

The main limitation for septic tank absorption fields is 
wetness. 

This map unit is in capability subclass ۱۱۱۷۷۰ irrigated. 


92— Outlook silt loam. This very deep, artificially 
drained soil is on flood plains. It formed in alluvium. 
Slope is 0 to 3 percent. The native vegetation is alkali- 
tolerant grasses and shrubs. Elevation is 650 to 2,000 
feet. The average annual precipitation is 6 to 12 inches, 
the average annual air temperature is 51 degrees F, and 
the average frost-free season is 130 to 160 days. 

Typically, the surface layer is very dark brown, very 
dark grayish brown and dark grayish brown silt loam 
about 8 inches thick and has yellowish brown or dark 
yellowish brown mottles. It is strongly alkaline. The 
subsoil is grayish brown, mottled silt loam about 10 
inches thick. The substratum to a depth of 60 inches or 
more is dark brown silt loam. The subsoil and substratum 
are moderately alkaline. 

Included in this unit are small areas of Umapine and 
Sinloc soils and areas of Outlook soils that have not 
been artifically drained. 

Permeability of this Outlook soil is moderate. Available 
water capacity is high. Effective rooting depth is limited 
by a seasonal high water table that is at a depth of 24 to 
48 inches. Runoff is ponded, and the hazard of water 
erosion is slight. This unit is partially protected from 
flooding, and the hazard of flooding is rare. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. Where the soil is this unit is drained, 
leached, and irrigated, the main crops are asparagus, 
corn, grain, hops, and mint. Grasses and legumes are 
grown for hay, pasture, and seed. Deep-rooted crops are 
suited to areas where the drainage is adequate or where 
a drainage system has been installed and is adequately 
maintained. 

The main limitations for irrigated crops are the hazard 
of water erosion and the high content of alkali. Dikes can 
be used to divert floodwater. Reclamation may require 
the addition of such amendments as gypsum, sulfur, or 
ferric sulfate to facilitate leaching. 

Furrow, corrugation, and sprinkler irrigation systems 
are suited to the soil in this unit. The type of system 
used depends on the kind of crop grown. Use of 
sprinkler irrigation systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. If surface irrigation systems are used, the 
risk of erosion can be minimized by keeping runs short. 
Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
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critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Proper timing of minimum tillage and return of crop 
residue to the soil reduce compaction, help to maintain 
or improve the organic matter content, help to maintain 
tilth, and improve the water infiltration rate. Using 
vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. A plowpan develops in the soil 
in this unit; however, it can be broken by chiseling and 
subsoiling when the soil is dry. 

This unit is poorly suited to homesite development. 
The main limitations are the hazard of flooding and soil 
wetness. Dikes and channels that have outlets to bypass 
floodwater can be used to protect buildings and onsite 
sewage disposal systems from flooding. Wetness can be 
reduced by installing drain tile around footings. Dustiness 
can be a problem during construction on large building 
sites; therefore, these sites should be disturbed as little 
as possible. Plants selected for ground cover need to be 
alkali tolerant. 

The main limitation for septic tank absorption fields is 
wetness. 

This map unit is in capability subclass Illw, irrigated. 


93—Pits. This unit consists primarily of gravel pits, 
areas used for sanitary landfills, and areas used as a 
source of clay. 

Most of the gravel pits are in areas of Weirman soils 
along the Yakima and Naches Hivers. These pits are 
mainly used as a source of material for roadfill and for 
surfacing roads and as a source of sand and gravel for 
use in concrete. Some gravel pits are in areas of Ashue 
and Scooteney soils and in areas of Harwood, Burke, 
and Wiehl soils on uplands. The Harwood and Burke 
soils, along with included areas of Gorst and Scoon 
Soils, have a hardpan that contains gravel. The hardpan 
can be ripped and the material used as roadfill and for 
surfacing roads. 

This map unit is in capability subclass VIIIs, 
nonirrigated. 


94—Prosser silt loam, 0 to 15 percent slopes. This 
moderately deep, well drained soil is on uplands. It 
formed in loess and alluvium. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 300 to 
1,150 feet. The average annual precipitation is 6 to 9 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season is 160 to 
180 days. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsoil is pale brown silt loam about 
10 inches thick. The substratum is pale brown and light 
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gray silt loam about 19 inches thick. Basalt is at a depth 
of about 33 inches. Depth to basalt ranges from 20 to 40 
inches. 

Included in this unit are areas of Mikkalo, Shano, and 
Starbuck soils. 

Permeability of this Prosser soil is moderate. Available 
water capacity is moderately high. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used for nonirrigated crops, as rangeland, 
and for wildlife habitat. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
and stripcropping. Seeding on the contour or across the 
slope slows runoff and reduces erosion when the snow 
melts rapidly while the soil is still frozen. Drop structures 
are needed in places to control the flow of runoff in 
waterways. Waterways should be shaped and seeded to 
perennial grass. 

The potential native vegetation on this unit is mainly 
bluebunch wheatgrass, Sandberg bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants such as big sagebrush and rabbitbrush increases. 
Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, chemical treatment, and prescribed 
burning. 

Seeding ٤١ a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This map unit is in capability subclass IVe, 
nonirrigated. 


95— Quincy loamy fine sand, 0 to 10 percent 
slopes. This very deep, somewhat excessively drained 
soil is on terraces. It formed in eolian sand. The native 
vegetation Is mainly grasses, forbs, and shrubs. 
Elevation is 650 to 1,100 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 49 degrees F, and the frost-free 
season is 135 to 180 days. 

Typically, the surface layer is grayish brown loamy fine 
sand about 20 inches thick. The underlying material to a 
depth of 60 inches or more is grayish brown medium 
sand. 

Included in this unit are small areas of Esquatzel, 
Warden, and Hezel soils and areas of Quincy soils that 
have the slopes of more than 10 percent. Also included 
are areas of alkali-aftected soils that are somewhat 
poorly drained and soils that are underlain by basalt, 


76 


gravel, or lacustrine sediment at a depth of 40 inches or 
more. 

Permeability of this Quincy soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is very slow, and hazard of water 
erosion is slight. The hazard of soil blowing is high. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
crops are grain, potatoes, corn, and tree fruit. Grasses 
and legumes are grown for hay, pasture, and seed. 

The main limitations for imgated crops are rapid 
permeability, low available water capacity, steepness of 
slope, and the hazard of soil blowing. Sprinkler and drip 
irrigation systems are suited to the soil in this unit. Use 
of these systems permits the even, controlled application 
of vvater. Because this soil is droughty, frequent, light 
applications of irrigation water are needed. To avoid 
leaching of plant nutrients and loss of water, applications 
of irrigation water should be adjusted to the available 
water capacity, the water intake rate, and the crop 
needs. 

This unit should be protected with a cover crop during 
periods when it is susceptible to soil blowing, and it 
should be protected by crop residue until crops are well 
established in spring. To provide adequate cover in 
winter, fall grain, hay, or pasture should be seeded late 
in August or early in September. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation and maintaining crop 
residue on the surface reduce erosion. Use of straw, 
manure, or other waste material as a mulch reduces soil 
blowing, helps to maintain or improve the organic matter 
content, and conserves moisture. Seedbeds should be 
prepared when irrigation water is available to keep the 
soil surface moist. Vegetative barriers and shelterbelts 
can be used to control soil blowing. 

This unit Is well suited to homesite development. Soil 
blowing can be a problem on large construction sites; 
therefore, these sites should be disturbed as little as 
possible. Cutbanks are not stable and subject to caving 
In. 

The main limitation for septic tank absorption fields is 
seepage. H the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage. 

This map unit is in capability subclass IVe, irrigated. 


96—Renslow silt loam, 5 to 15 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 2,500 to 2,800. The average 
annual precipitation is 10 to 13 inches, the average 
annual air temperature is about 49 degrees F, and the 
average frost-free season is 130 to 150 days. 

Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The subsoil is grayish brown and 
brown silt loam about 23 inches thick. The substratum to 
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a depth of 60 inches or more is pale brown silt loam. In 
some areas basalt is at a depth of more than 40 inches. 
Included in this unit are areas of Starbuck, Mikkalo, 
and Willis soils and areas of Renslow soils that have 

slopes of less than 5 percent. 

Permeability of this Renslow soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

The main limitations for nonirrigated crops are the low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces, and stripcropping. Seeding on the 
contour or across the slope slows runoff and reduces 
erosion when the snow melts rapidly while the soil is still 
frozen. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, and Sandberg bluegrass. If 
the range is overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass and Idaho 
fescue decreases and the proportion of less preferred 
forage plants such as big sagebrush and rabbitbrush 
increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Range seeding is a suitable practice 
if the range vegetation is in poor condition. The unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit is suited to homesite development. The main 
limitation is steepness of slope. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

If this unit is used for septic tank absorption fields, 
steepness of slope can cause lateral seepage and 
surfacing of effluent in downslope areas. Lateral 
seepage can be reduced by installing absorption lines on 
the contour or across the slope. 

This map unit is in capability subclass Ille, nonirrigated. 


97—Renslow silt loam, basalt substratum, 0 to 5 
percent slopes. This deep, well drained soil is on 
uplands. It formed in loess. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 2,500 to 
2,800 feet. The average annual precipitation is 10 to 13 
inches, the average annual air temperature is about 49 
degrees F, and the average frost-free season is 130 to 
150 days. 
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Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The subsoil is grayish brown and 
brown silt loam about 23 inches thick. The substratum ıs 
pale brown silt loam about 14 inches thick. Basalt is at a 
depth of about 44 inches. Depth to basalt ranges from 
40 to 60 inches. In some areas basalt Is at a depth of 
more than 60 inches. 

Included in this unit are areas of Mikkalo, Rock Greek, 
Starbuck, and Ritzville soils. 

Permeability of this Renslow soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is slow, and the hazard of 
water erosion is slight. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

The main limitations for nonirrigated crops are the low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
shaping and seeding waterways to perennial grass, using 
terraces and diversions, and stripcropping. Seeding on 
the contour or across the slope slows runoff and 
reduces erosion when the snow melts rapidly while the 
soil is still frozen. Drop structures are needed in a few 
places to stabilize the flow of runoff in waterways. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, and Sandberg bluegrass. If 
the range Is overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass and Idaho 
fescue decreases and the proportion of less preferred 
forage plants such as big sagebrush and rabbitbrush 
increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. This unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is suited to homesite development. The main 
limitation for homesites is the moderate depth to 
bedrock, which hinders excavation. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

If this unit is used for septic tank absorption fields, the 
moderate depth to bedrock limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. In areas where the 
bedrock is fractured, contamination of ground water by 
unfiltered effluent is possible. 

This map unit is in capability subclass Ille, nonirrigated. 


98—Renslow silt loan, basalt substratum, 5 to 15 
percent slopes. This deep, well drained soil is on 
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uplands. It formed in loess. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 2,500 to 
2,800 feet. The average annual precipitation is 10 to 13 
inches, the average annual air temperature is about 49 
degrees F, and the average frost-free season IS 130 to 
150 days. 

Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The subsoil is grayish brown and 
brown silt loam about 23 inches thick. The substratum is 
pale brown silt loam about 14 inches thick. Basalt is at a 
depth of 44 inches. Depth to basalt ranges from 40 to 60 
inches. In some areas basalt is at a depth of more than 
60 inches. 

Included in this unit are areas of Mikkalo, Ritzville, 
Rock Creek, Starbuck, and Willis soils. 

Permeability of this Renslow soil is moderate. 
Available water capacity is high. Effective rooting depth 
Is 40 to 60 inches. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit Is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces and diversions, and stripcropping. Seeding 
on the contour or across the slope slows runoff and 
reduces erosion when the snow melts rapidly while the 
soil is still frozen. Drop structures are needed in places 
to control the flow of runoff in waterways. Waterways 
should be shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, and Sandberg bluegrass. If 
the range is overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass and Idaho 
fescue decreases and the proportion of less preferred 
forage plants such as big sagebrush and rabbitbrush 
increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is suited to homesite development. The main 
limitations are moderate depth to bedrock and steepness 
of slope. The bedrock hinders excavation. Dustiness can 
be a problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitations for septic tank absorption fields 
are moderate depth to bedrock and steepness of slope. 
The moderate depth to bedrock limits the capacity of the 
absorption fields. Slope can cause lateral seepage and 


78 


surfacing of effluent in downslope areas. Absorption 
lines should be placed on the contour or across the 
slope. Where the bedrock is fractured, contamination of 
ground water by unfiltered effluent is possible. 

This map unit is in capability subclass Ille, nonirrigated. 


99—Ritzville silt loam, 2 to 5 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 1,200 to 2,500 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 130 to 150 days. 

Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The subsoil is brown or pale brown 
silt loam about 30 inches thick. The substratum to a 
depth of 60 inches or more is light yellowish brown and 
pale brown silt loam. In some areas basalt, a hardpan, or 
old alluvium is at a depth of more than 40 inches. 

Included in this unit are small areas of Mikkalo, Selah, 
Willis, Harwood, Esquatzel, and Tieton soils and areas of 
Ritzville soils that have slopes of less than 2 percent. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated and nonirrigated field and 
orchard crops, rangeland, wildlife habitat, and homesites. 
The main irrigated crops are asparagus, corn, grain, 
grapes, hops, mint, peas, and tree fruit. Grasses and 
legumes are grown for hay, pasture, and seed. 

The main limitation for irrigated crops is the hazard of 
water erosion. Furrow, corrugation, drip, and sprinkler 
irrigation systems are suited to the soil in this unit. The 
type of system used depends on the kind of crop grown. 
If furrow or corrugation systems are used, runs should be 
on the contour or across the slope. The risk of erosion 
can be minimized by keeping runs short. Use of sprinkler 
or drip irrigation permits the even, controlled application 
of water, reduces runoff, and minimizes the risk of 
erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from over irrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. Pipe, 
ditch lining, or drop structures should be installed in 
irrigation ditches to facilitate irrigation and prevent 
excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 


Soil survey 


infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Growing mint in meadows rather than in rows 
greatly reduces water erosion. A plowpan develops in 
the soil in this unit; however, it can be broken by 
chiseling or subsoiling when the soil is dry. Using 
vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by shaping waterways and seeding them to 
perennial grass. Seeding on the contour or across the 
slope slows runoff and reduces erosion when the snow 
melts rapidly while the soil is still frozen. Drop structures 
are needed in a few places to stabilize the flow of runoff 
in waterways. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, Sandberg bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is well suited to homesite development. 
Dustiness can be a problem during construction on large 
building sites. Therefore, these sites should be disturbed 
as little as possible. 

This unit has few limitations for septic tank absorption 
fields. 

This map unit is in capability subclasses lle, irrigated 
and Ille, nonirrigated. 


100—Ritzville silt loam, 5 to 8 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 1,200 to 2,500 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 130 to 150 days. 

Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The subsoil is brown or pale brown 
silt loam about 30 inches thick. The substratum to a 
depth of 60 inches or more is light yellowish brown and 
pale brown silt loam. In some areas basalt, a hardpan, or 
oid alluvium is at a depth of more than 40 inches. 
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Included in this unit are small areas of Selah, Willis, 
Harwood, and Tieton soils. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used for irrigated field and orchard crops 
and as rangeland, wildlife habitat, and homesites. The 
main irrigated crops are corn, grain, grapes, peas, and 
tree fruit. Grasses and legumes are grown for hay, 
pasture, and seed. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
The type of system used depends on the kind of crop 
grown. Use of these irrigation systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Cover crops are needed in orchards and 
vineyards to reduce erosion. A plowpan develops in the 
soil in this unit; however, it can be broken by chiseling or 
subsoiling when the soil is dry. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, Sandberg bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. This unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is well suited to homesite development. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 
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This map unit is in capability subclass Ille, irrigated 
and nonirrigated. 


101—Ritzville silt loam, 8 to 15 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 1,200 to 2,500 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 130 to 150 days. 

Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The subsoil is brown or pale brown 
silt loam about 30 inches thick. The substratum to a 
depth of 60 inches or more is light yellowish brown and 
pale brown silt loam. In some areas basalt, a hardpan, or 
old alluvium is at a depth of more than 40 inches. 

Included in this unit are areas of Selah, Willis, 
Harwood, and Tieton soils, areas of Rock outcrop, and 
areas of Ritzville soils that have slopes of less than 8 
percent. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain, grasses, 
legumes, grapes, and tree fruit. A cover crop is grown in 
orchards. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Tillage should be across the slope or on 
the contour. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Growing annual or perennial cover crops 
reduces erosion in orchards and vineyards. Å plowpan 
develops in the soil in this unit; however, it can be 
broken by chiseling or subsoiling when the soil is dry. 
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The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces, and stripcropping. Seeding on the 
contour or across the slope slows runoff and reduces 
erosion when the snow melts rapidly while the soil Is still 
frozen. Waterways should be shaped and seeded to 
perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, Sandberg bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is suited to homesite development. The main 
limitation is steepness of slope. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitation for septic tank absorption fields is 
steepness of slope, which can cause lateral seepage 
and surfacing of effluent in downslope areas. Absorption 
lines should be installed on the contour or across the 
slope. 

This map unit is in capability subclasses IVe, irrigated, 
and Ille, nonirngated. 


102—Ritzville silt loam, 15 to 30 percent slopes. 
This very deep, well drained soil is on uplands. It formed 
in loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 1,200 to 2,500 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 130 to 150 days. 

Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The subsoil is brown or pale brown 
silt loam about 30 inches thick. The substratum to a 
depth of 60 inches or more is light yellowish brown and 
pale brown silt loam. In some areas basalt, a hardpan, or 
old alluvium is at a depth of more than 40 inches. 

Included in this unit are small areas of Selah, Willis, 
Harwood, and Tieton soils. 

Permeability of this Ritzville soil is moderate. Available 
water capacity ts high. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 
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This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain, grasses, 
legumes, grapes, and tree fruit (fig. 4). A cover crop is 
grown in orchards. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain the organic matter content, help 
to maintain tilth, and improve the water infiltration rate. 
Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Growing perennial cover in orchards and vineyards 
reduces erosion. A plowpan develops in the soil in this 
unit; however, it can be broken by chiseling or subsoiling 
when the soil is dry. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces, and divided-slope farming. Seeding on 
ihe contour or across the slope slows runoff and 
reduces erosion when the snow melts rapidly while the 
soil is still frozen. Drop structures are needed ín places 
to control the flow of runoff in waterways. Waterways 
should be shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, Sandberg bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. 

Areas that are heavily infested with undesirable shrubs 
can be improved by such methods as railing, chaining, 
beating, chemical treatment, and prescribed burning. 
Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is steepness of slope. Dustiness can 
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Figure 4.—New fruit trees on terraces of Ritzville silt loam, 15 to 30 percent slopes. 


be a problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitation for septic tank absorption fields is 
steepness of slope. Slope can cause lateral seepage 
and surfacing of effluent in downslope areas. Lateral 
seepage can be reduced by installing absorption lines on 
the contour or across the slope. 

This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


103—Ritzville silt loam, 30 to 60 percent slopes. 
This very deep, well drained soil is on uplands. It formed 
in loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 1,200 to 2,500 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 130 to 150 days. 


Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The subsoil is brown or pale brown 
silt loam about 30 inches thick. The substratum to a 
depth of 60 inches or more is light yellowish brown and 
pale brown silt loam. In some areas the surface layer is 
calcareous. 

Included in this unit are Mikkalo, Starbuck, Willis, and 
Kiona soils. Included areas make up about 15 percent of 
the total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is very rapid, and the hazard of 
water erosion is very high. 

This unit is used as rangeland and for wildlife habitat. 

The potential vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, Sandberg bluegrass, and big 
sagebrush. If the range is overgrazed the proportion of 
preferred forage plants such as bluebunch wheatgrass 
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and Idaho fescue decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. Steepness of slope limits access 
by livestock and promotes overgrazing of the less 
sloping areas. Proper location of salt licks, stock water 
tanks, and fences promotes uniform distribution of 
grazing. 

Areas that are heavily infested with undesirable 
vegetation can be improved by chemical treatment and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. Use of equipment 
may be difficult in the more steeply sloping areas. The 
unit should be seeded in fall using aerial methods. 
Adapted grasses and legumes should be seeded. 

This map unit is in capability subclass Vile, 
nonirrigated. 


104—Ritzville silt loam, basalt substratum, 0 to 5 
percent slopes. This deep, well drained soil is on 
uplands. It formed in loess. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 1,200 to 
2,500 feet. The average annual precipitation is 9 to 12 
inches, the average annual ar temperature is about 49 
degrees F, and the average frost-free season is 130 to 
150 days. 

Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The subsoil is brown or pale brown 
silt loam about 30 inches thick. The substratum is light 
yellowish brown silt loam about 8 inches thick. Basalt is 
at å depth of about 45 inches. Depth to bedrock ranges 
from 40 to 60 inches. In some areas a lime- and silica- 
cemented hardpan is at a depth of more than 40 inches, 
and in some areas depth to basalt is 60 inches or more. 

Included in this unit are small areas of Mikkalo, Willis, 
and Esquatzel soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is high. Effective rooting depth is 40 to 60 
inches. Runoff is slow, and the hazard of water erosion 
is slight. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
and shaping waterways and seeding them to perennial 
grass. Seeding on the contour or across the slope slows 
runoff and reduces erosion when the snow melts rapidly 
while the soil is still frozen. Drop structures are needed 
in a few places to stabilize the flow of runoff in 
waterways. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, Sandberg bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
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preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is suited to homesite development. The main 
limitation is moderate depth to rock, which hinders 
excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
moderate depth to rock, which limits the capacity of the 
absorption fields. The use of long absorption lines helps 
to compensate for this limitation. Where the bedrock is 
fractured, contamination of ground water by unfiltered 
effluent is possible. 

This map unit is in capability subclass llle, nonirrigated. 


105—Ritzville silt loam, basalt substratum, 5 to 15 
percent slopes. This deep, well drained soil is on 
uplands. It formed in loess. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 1,200 to 
2,500 feet. The average annual precipitation is 9 to 12 
inches, the average annual air temperature is about 49 
degrees F, and the average frost-free season is 130 to: 
150 days. 

Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The subsoil is brown or pale brown 
silt loam about 30 inches thick. The substratum is light 
yellowish brown silt loam about 8 inches thick. Basalt is 
at a depth of about 45 inches. Depth to basalt ranges 
from 40 to 60 inches. In some areas a lime- and silica- 
cemented hardpan is at a depth of more than 40 inches, 
and in some areas depth to basalt is 60 inches or more. 

Included in this unit are areas of Mikkalo and Willis 
soils. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is high. Effective rooting depth is 40 to 50 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

This main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces, and stripcropping. Seeding on the 
contour or across the slope slows runoff and reduces 
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erosion when the snow melts rapidly while the soi is still 
frozen. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, Sandberg bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as big sagebrush and rabbit 
brush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is suited to homesite development. The main 
limitations are steepness of slope and depth to rock, 
which hinders excavation. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are depth to rock and steepness of slope. The depth to 
rock restricts the capacity of the absorption fields. Use 
of long absorption lines helps to compensate for this 
limitation. Where the bedrock is fractured, contamination 
of ground water by unfiltered effluent is possible. Slope 
can cause lateral seepage and surfacing of effluent in 
downslope areas. Lateral seepage can be reduced by 
installing absorption lines on the contour or across the 
slope. 

This map unit is in capability subclass Ille, nonirrigated. 


106—Ritzville silt loam, basalt substratum, 15 to 30 
percent slopes. This deep, well drained soil is on 
uplands. It formed in loess. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 1,200 to 
2,500 feet. The average annual precipitation is 9 to 12 
inches, the average annual air temperature is about 49 
degrees F, and the average frost-free season is 130 to 
150 days. 

Typically, the surface layer is grayish brown silt loam 
about 7 inches thick. The subsoil is brown or pale brown 
silt loam about 30 inches thick. The substratum is light 
yellowish brown silt loam about 8 inches thick. Basalt is 
at a depth of about 45 inches. Depth to basalt ranges 
from 40 to 60 inches. In some areas a lime- and silica- 
cemented hardpan is at a depth of more than 40 inches, 
and in some areas depth to basalt is 60 inches or more. 

Included in this unit are areas of Mikkalo and Willis 
soils. Included areas make up about 15 percent of the 
total acreage. 

Permeability of this Ritzville soil is moderate. Available 
water capacity is high. Effective rooting depth is 40 to 60 
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inches. Runoff is rapid, and the hazard of water erosion 
is high. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
divided-slope farming, and stripcropping. Seeding on the 
contour or across the slope slows runoff and reduces 
erosion when the snow melts rapidly while the soil is still 
frozen. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, Sandberg bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Range seeding is a suitable practice 
if the range vegetation is in poor condition. The unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is steepness of slope. Dustiness can 
be a problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitation for septic tank absorption fields is 
steepness of slope, which can cause lateral seepage 
and surfacing of effluent in downslope areas. Lateral 
seepage can be reduced by installing absorption lines on 
the contour or across the slope. Where the underlying 
basalt is fractured, contamination of ground water by 
unfiltered effluent is possible. 

This map unit is in capability subclass IVe, 
nonirrigated. 


107 —Ritzville Variant silt loam, 5 to 15 percent 
slopes. This very deep, well drained soil is on terraces. 
It formed in loess overlying cobbly or gravelly alluvium. 
The native vegetation is mainly grasses, forbs, and 
shrubs. Elevation is 1,200 to 1,800 feet. The average 
annual precipitation is 9 to 12 inches, the average 
annual air temperature is about 49 degrees F, and the 
average frost-free season is 130 to 150 days. 

Typically, the surface layer is brown silt loam about 7 
inches thick. The subsoil is pale brown silt loam about 
11 inches thick. The upper part of the substratum is pale 
brown gravelly silt loam about 10 inches thick, and the 
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lower part to a depth of 60 inches or more is pale brown 
and light gray very cobbly loam. 

Included in this unit are areas of Ritzville and Willis 
Soils. 

Permeability of this Ritzville Variant soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

The main limitations for nonirngated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces, and stripcropping. Seeding on the 
contour or across the slope slows runoff and reduces 
erosion when the snow melts rapidly while the soil is still 
frozen. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, Sandberg bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is suited to homesite development. The main 
limitation for homesites is steepness of slope. Dustiness 
can be a problem during construction on large building 
sites; therefore, these sites should be disturbed as little 
as possible. 

If this unit is used for septic tank absorption fields, 
slope can cause lateral seepage and surfacing of 
effluent in downslope areas. Lateral seepage can be 
avoided by installing absorption lines on the contour. 

This map unit is in capability subclass Ille, nonirrigated. 


108—Ritzville Variant cobbly silt loam, 5 to 15 
percent slopes. This very deep, well drained soil is on 
terraces. It formed in loess overlying cobbly alluvium. 
The native vegetation is mainly grasses, forbs, and 
shrubs. Elevation is 1,200 to 1,800 feet. The average 
annual precipitation is 9 to 12 inches, the average 
annual air temperature is about 49 degrees F, and the 
average frost-free season is 130 to 150 days. 

Typically, the surface layer is brown cobbly silt loam 
about 7 inches thick. The subsoil is pale brown cobbly 
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silt loam about 11 inches thick. The upper part of the 
substratum is pale brown gravelly silt loam about 10 
inches thick, and the lower part to a depth of 60 inches 
or more is pale brown and light gray very cobbly loam. 

Included in this unit are areas of Ritzville, Willis, and 
Kiona soils. 

Permeability of this Ritzville Variant soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

This unit is used as rangeland, wildlife habitat, and 
homesites. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, Sandberg bluegrass, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, chemical treatment, and prescribed burning. 
Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Removal of stones might be necessary. Adapted 
grasses and legumes should be seeded. 

This unit is suited to homesite development. The main 
limitation for homesites is steepness of slope. Dustiness 
can be a problem during construction on large building 
sites; therefore, these sites should be disturbed as little 
as possible. 

If this unit is used for septic tank absorption fields, 
slope can cause lateral seepage and surfacing of 
effluent in downslope areas. Lateral seepage can be 
reduced by installing absorption lines on the contour or 
across the slope. 

This map unit is in capability subclass IVe, 
nonirrigated. 


109—Rock Creek very stony silt loam, 0 to 30 
percent slopes. This shallow, well drained soil is on 
plateaus and ridgetops. It formed in loess and in 
residuum derived from basalt. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 1,200 to 
3,200 feet. The average annual precipitation is 12 to 16 
inches, the average annual air temperature is about 48 
degrees F, and the average frost-free season is 120 to 
170 days. 

Typically, the surface layer is grayish brown very stony 
silt loam about 2 inches thick. The subsoil is brown very 
cobbly clay about 8 inches thick. Basalt is at a depth of 
about 10 inches. Depth to basalt ranges from 8 to 15 
inches. In some areas the surface layer is stony. 

Included in this unit are areas of McDaniel, Gorst, 
Clint, Taneum, and Simcoe soils and areas of Rock 
outcrop. 
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Permeability of this Rock Creek soil is moderately 
slow. Available water capacity is low. Effective rooting 
depth is 8 to 15 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used as rangeland, wildlife habrtat, and 
homesites. 

The potential native vegetation is mainly Sandberg 
bluegrass, stiff sagebrush, and eriogonum. The main 
limitations for the production of forage are depth to rock 
and low available water capacity. If the range is 
overgrazed, the proportion of preferred forage plants 
such as stiff sagebrush and Sandberg bluegrass 
decreases and the proportion of less preferred forage 
plants such as forbs and annual grasses increases. 
Areas that are heavily infested with undesirable 
vegetation can be improved by chemical treatment. 

This unit is poorly suited to homesite development. 
The mann limitations are shallow depth to bedrock, large 
stones, and steepness of siope. Bedrock hinders 
excavation. Removal of the large stones is needed for 
best results when landscaping, particularly in areas used 
for lawns. 

The main limitations for septic tank absorption fields 
are shallow depth to bedrock, steepness of slope, and 
large stones. The shallow depth to bedrock limits the 
capacity of the absorption fields. Use of long absorption 
lines helps to compensate for this limitation. Absorption 
lines should be placed on the contour or across the 
slope. The large stones can interfere with the location of 
these lines. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


110—Rock Creek-Clint-Simcoe complex, 0 to 45 
percent slopes. This map unit is on uplands. The native 
vegetation Is mainly grasses, forbs, and shrubs. 
Elevation is 2,000 to 3,300 feet. The average annual 
precipitation is 10 to 18 inches, the average annual air 
temperature is about 49 degrees F, and the average 
frost-free season is 120 to 135 days. 

This unit is about 40 percent Rock Creek very stony 
silt loam, about 20 percent Clint very stony loam, and 
about 20 percent Simcoe silt loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are areas of Harwood soils that 
have slopes of less than 25 percent. Also included are 
areas of McDaniel and Taneum soils. Included areas 
make up about 20 percent of the total acreage. 

The Rock Creek soll Is very shallow and shallow and 
Is well drained. It formed in loess and in residuum 
derived from basalt. Typically, the surface layer is grayish 
brown very stony silt loam about 2 inches thick. The 
subsoil is brown very cobbly clay about 8 inches thick. 
Basalt is at a depth of about 10 inches Depth to 
bedrock ranges from 8 to 15 inches. In some areas the 
surface layer is stony. 
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Permeability of the Rock Creek soil is moderately 
slow. Available water capacity is low. Effective rooting 
depth ts 8 to 15 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

The Clint soll is moderately deep and well drained. It 
formed in loess and in residuum derived from basalt. 
Typically, the upper part of the surface layer is reddish 
brown very stony loam about 6 inches thick, and the 
lower part is reddish brown gravelly loam about 4 inches 
thick. The subsoil is reddish brown very gravelly loam 
about 9 inches thick. The substratum is dark brown 
extremely gravelly loam about 9 inches thick. Fractured 
basalt is at a depth of about 28 inches. Depth to basalt 
ranges from 20 to 40 inches. In some areas the surface 
layer is stony. 

Permeability of the Clint soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

The Simcoe soil is moderately deep and well drained. 
It formed in loess and in residuum derived from basalt. 
Typically, the surface layer is brown silt loam about 3 
inches thick. The subsoil is brown silt loam about 24 
inches thick. Basalt is at a depth of about 27 inches. 
Depth to basalt ranges from 20 to 40 inches. 

Permeability of the Simcoe soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation of the Rock Creek soil 
is mainly stiff sagebrush, Sandberg bluegrass, and 
eriogonum. If the range is overgrazed, the proportion of 
preferred forage plants such as stiff sagebrush and 
Sandberg bluegrass decreases and the proportion of 
less preferred forage plants such as forbs and annual 
grasses increases. 

The potential native vegetation of the Clint soil is 
mainly bluebunch wheatgrass, Idaho fescue, and 
Sandberg bluegrass. If the range is overgrazed, the 
proportion of preferred forage plants such as bluebunch 
wheatgrass and Idaho fescue decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. 

The potential native vegetation of the Simcoe soil is 
mainly bluebunch wheatgrass and Sandberg bluegrass. If 
the range is overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass decreases 
and the proportion of less preferred forage plants such 
as big sagebrush and rabbitbrush increases. 

The main limitations for the production of forage is the 
very stony surface layer of the Rock Creek and Clint 
soils. Areas of the Clint and Simcoe soils that are heavily 
infested with undesirable vegetation can be improved 
with such methods as chaining, chemical treatment, and 
prescribed burning. Care should be taken during brush 
control not to disturb the very shallow Rock Creek soil. 
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Range seeding on the Rock Creek soil is not feasible 
because of the very shallow and shallow depth to rock 
and low available water capacity. Seeding is difficult 
because of the stoniness of the Clint soil and the 
predominance of the Rock Creek soil between mounds 
of the Clint and Simcoe soils. The unit should be seeded 
in fall using a drill. Adapted grasses and legumes should 
be seeded. 

This map unit is in capability subclass Vils, 
nonirrigated. 


111—Roza clay loam, 5 to 8 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
material derived from fine-textured sediment. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,300 to 1,800 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 51 degrees F, and the frost-free 
season Is 135 to 150 days. 

Typically, the surface layer is grayish brown clay loam 
about 2 inches thick. The upper part of the subsoil is 
grayish brown clay loam about 9 inches thick, and the 
lower part is light brownish gray silty clay about 8 inches 
thick. The substratum to a depth of 60 inches or more is 
light brownish gray, pale brown, and light gray silty clay, 
silty clay loam, and clay loam. Vertical cracks 172- to 1- 
inch wide extend from the surface to a depth of about 19 
inches. In some areas the soil is underlain by sandstone, 
and in some areas the Soil has an intermittent hardpan. 

Included in this unit are areas of Selah, Cowiche, and 
Cleman soils. Included areas make up about 25 percent 
of the total acreage. 

Permeability of this Roza soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. Runoff is medium, and the hazard of water erosion 
IS moderate. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
crops are grain and tree fruit. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitations for irrigated crops are the slow 
permeability and steepness of slope. Sprinkler and drip 
irrigation systems are suited to the soil in this unit. The 
type of system used depends on the kind of crop grown. 
Use of these irrigation systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. As the moisture content of 
the soil increases, the clay in this soil expands and the 
water infiltration rate is reduced. Irrigation water, 
therefore, should be applied at a slow rate over a long 
period of time to insure that the root zone is properly 
wetted. This also helps to control erosion and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 
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When the soil in this unit is excessively moist, 
operation of equipment increases the possibility of soil 
compaction, development of a plowpan, and formation of 
large clods at the surface. H the soil is compacted, it can 
be chiseled or subsoiled when dry. Seedbed preparation 
and seeding should be done when the soil is dry. 
Applications of irrigation water should follow if needed. 

Using å cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Cover crops should be grown in orchards and vineyards 
to reduce erosion. 

This unit is poorly suited to homesite development. 
The main limitation is shrink-swell potential, which can 
damage footings and foundations. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent structural damage. Dustiness 
can be a problem during construction on large building 
sites; therefore, these sites should be disturbed as little 
as possible. 

The main limitation for septic tank absorption fields is 
slow permeability. Use of sandy backfill for the trench 
and long absorption lines helps to compensate for this 
limitation. 

This map unit is in capability subclass Ille, irrigated. 


112—Roza clay loam, 8 to 15 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
material derived from fine-textured sediment. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,300 to 1,800 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 51 degrees F, and the average 
frost-free season is about 135 to 150 days. 

Typically, the surface layer is grayish brown clay loam 
about 2 inches thick. The upper part of the subsoil is 
grayish brown clay loam about 9 inches thick, and the 
lower part is light brownish gray silty clay about 8 inches 
thick. The substratum to a depth of 60 inches or more is 
light brownish gray, pale brown, and light gray silty clay, 
silty clay loam, and clay loam. Vertical cracks 172- to 1- 
inch wide extend from the surface to a depth of 19 
inches. In some areas the soil is underlain by sandstone, 
and in some areas the soll has an intermittent hardpan. 

Included in this unit are areas of Selah, Cowiche, and 
Cleman soils and areas of Roza soils that have slopes of 
less than 8 percent. Included areas make up about 25 
percent of the total acreage. 

Permeability of this Roza soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. Runoff is medium, and the hazard of water erosion 
is moderate. 

This unit is used for irrigated field and orchard crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crops are grain and tree fruit. Grasses and 
legumes are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are steepness 
of slope and slow permeability. Sprinkler and drip 
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irrigation systems are suited to the soil in this unit. The 
type of system used depends on the kind of crop grown. 
Use of these irrigation systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. As the moisture content of 
the soil increases, the clay in this soil expands and the 
water infiltration rate is reduced. Irrigation water, 
therefore, should be applied at a slow rate over a long 
period of time to insure that the root zone is properly 
wetted. This also helps to control erosion and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

The soil in this unit should be cultivated when dry to 
reduce the possibility of soil compaction, development of 
a plowpan, and formation of large clods at the surface. If 
the soil is compacted, it can be chiseled or subsoiled 
when dry. Seedbed preparation and seeding should be 
done when the soil is dry. Applications of irrigation water 
should follow if needed. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Cover crops can be grown in orchards and vineyards to 
reduce erosion. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Cusick bluegrass, and spiny hopsage. The 
unit has few limitations for the production of forage. If 
the range is overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass decreases 
and the proportion of less preferred forage plants such 
as big sagebrush and rubber rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved with such methods as 
chaining, railing, beating, plowing, chemical treatment, 
and prescribed burning. Seeding is a suitable practice if 
the range vegetation is in poor condition. The unit should 
be seeded just before the rains in fall using a drill. 
Because of the possibility of soil compaction and 
formation of large clods at the surface, the soil in this 
unit should be tilled when dry. Seedbed preparation and 
seeding can be done when the soil is dry. Adapted 
grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is shrink-swell potential, which can 
damage footings or foundations. Properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent structural damage. Dustiness 
can be a problem during construction on large building 
sites; therefore, these sites should be disturbed as little 
as possible. 

The main limitation for septic tank absorption fields is 
slow permeability. Use of sandy backfill for the trench 
and long absorption lines help to compensate for this 
limitation. Slope can cause lateral seepage and surfacing 
of the effluent in downslope areas. Absorption lines 
should be placed on the contour or across the slope. 
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This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


113—Roza clay loam, 15 to 30 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
material derived from fine-textured sediment. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,300 to 2,400 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 51 degrees F, and the average 
frost-free season is 135 to 150 days. 

Typically, the surface layer is grayish brown clay loam 
about 2 inches thick, The upper part of the subsoil is 
grayish brown clay loam about 9 inches thick, and the 
lower part is light brownish gray silty clay about 8 inches 
thick. The substratum to a depth of 60 inches or more is 
light brownish gray, pale brown, and light gray silty clay, 
silty clay loam, and clay loam. Vertical cracks 1/2- to 1- 
inch wide extend from the surface to a depth of about 19 
inches. In some areas the soil is cobbly throughout, in 
some areas the soil is underlain by sandstone, and in 
some areas the soil has an intermittent hardpan. 

Included in this unit are areas of Selah, Cowiche, and 
Cleman soils. Included areas make up about 25 percent 
of the total acreage. 

Permeability of this Roza soil is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. Runoff is rapid, and the hazard of water erosion is 
high. 

This unit is used for irrigated field and orchard crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crop is tree fruit. A cover crop is grown in 
orchards. Grasses and legurnes are grown for hay, 
pasture, and seed. 

The main limitations for irrigated crops are steepness 
of slope and slow permeability. Sprinkler and drip 
irrigation systems are suited to the soil in this unit. The 
type of system used depends on the kind of crop grown. 
Use of these irrigation systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. As the moisture content of 
the soil increases, the clay in this soil expands and the 
water infiltration rate is reduced. Irrigation water, 
therefore, should be applied at a slow rate over a long 
period of time to insure that the root zone is properly 
wetted. This also helps to control erosion and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirngation, 
applications of irrigation water should be adjusted to the 
available water capacity and the crop needs. 

When moist, the soil in this unit should not be 
cultivated because of the possibility of soil compaction, 
development of a plowpan, formation of large clods at 
the surface, and an extremely slippery soil condition. 
Where the soil is compacted, it can be chiseled or 
subsoiled when dry. Seedbed preparation and seeding 
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should be done when the soil is dry. Applications of 
irrigation water should follow if needed. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces vvater erosion. 
Cover crops can be grown in orchards and vineyards to 
reduce erosion. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Cusick bluegrass, and spiny hopsage. This 
unit has few limitations for the production of forage. if 
the range is overgrazed, the proportion of undesirable 
forage plants such as big sagebrush and rubber 
rabbitbrush increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved with such methods as 
chaining, railing, beating, plowing, chemical treatment, 
and prescribed burning. Seeding is a suitable practice if 
the range vegetation is in poor condition. The unit should 
be seeded in fall using a drill. When moist, the soil in this 
unit should not be tilled because of the possibility of soil 
compaction and formation of large clods at the surface. 
Seedbed preparation and seeding should be done when 
the soll is dry. Adapted grasses and legumes should be 
seeded. 

This unit is poorly suited to homesite development. 
The mam limitations are shrink-swell potential and 
steepness of slope. Shrinking and swelling of the soil in 
this unit can damage footings and foundations. Properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent structural damage. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

The main limitations for septic tank absorption fields 
are steepness of slope and slow permeability. Use of 
sandy backfill for the trench and long absorption lines 
helps to compensate for the slow permeability. Slope 
can cause lateral seepage and surfacing of the effluent 
in downslope areas. 

This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


114—-Roza clay loam, 30 to 60 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
fine-textured sediment. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 1,300 to 2,400 
feet. The average annual precipitation is 8 to 12 inches, 
the average annual air temperature is about 51 degrees 
F, and the average frost-free season is 135 to 150 days. 

Typically, the surface layer is grayish brown clay loam 
about 2 inches thick. The upper part of the subsoil is 
grayish brown clay loam about 9 inches thick, and the 
lower part is light brownish gray silty clay about 8 inches 
thick. The substratum to a depth of 60 inches or more is 
light brownish gray silty clay and silty clay loam. Vertical 
cracks 1/2- to 1-inch wide extend from the surface to a 
depth of about 19 inches. In some areas the soil is 
cobbly throughout, in some areas the soil is underlain by 
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sandstone at a depth of 40 to 60 inches, and in some 
areas the soil has an intermittent hardpan. 

Included in this unit are areas of Taneum soils, areas 
of Roza soils that have slopes of less than 30 percent, 
and areas of eroded soils. 

Permeability of this Roza soll is slow. Available water 
capacity is high. Effective rooting depth is 60 inches or 
more. Runoff is very rapid, and the hazard of water 
erosion is very high. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Cusick bluegrass, and spiny hopsage. The 
main limitation for the production of forage is steepness 
of slope, which limits access and promotes overgrazing 
of the less sloping areas. The distribution of grazing in 
the steeply sloping areas of this unit can be improved by 
proper location of salt licks, stock watering facilities, and 
management fences. 

If the range is overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass decreases 
and the proportion of less preferred forage plants such 
as big sagebrush and rubber rabbitbrush increases. 
Areas that are heavily infested with undesirable 
vegetation can be improved with such methods as 
chemical treatment and prescribed burning. Aerial range 
seeding is a suitable practice if the range vegetation is in 
poor condition. Adapted grasses and legumes should be 
seeded. 

This map unit is in capability subclass Vlle, 
nonirrigated. 


115—Rubbie land-Rock outcrop association. This 
map unit is in canyons and on steep mountainsides and 
escarpments. The native vegetation is scattered grasses 
and shrubs. Elevation is 2,400 to 7,000 feet. The 
average annual precipitation is 18 to 50 inches, the 
average annual air temperature is about 43 degrees F, 
and the average frost-free season is 95 to 130 days. 

This unit is about 70 percent Rubble land and 15 
percent Rock outcrop. The components of this unit are 
so intricately intermingled that rt was not practical to map 
them separately at the scale used. 

Included in this unit are about 10 percent Sapkin and 
Bocker soils and about 5 percent Jumpe, Sutkin, and 
Naxing soils. Also included, on south-facing 
mountainsides between Darland Mountain and Klickitat 
Meadows, are areas that are about 70 percent Rock 
outcrop. 

Rubble land consists of areas of cobbles and boulders 
on mountain toe slopes and areas of stone strips on 
steep mountainsides. It commonly is below areas of 
Rock outcrop and is mainly free of vegetation. 

Rock outcrop is areas of exposed basalt. 

This unit is used for wildlife habitat. 

Most areas of the unit support mosses and lichens. 
Grazing is limited by low production and by the difficulty 
of animal movement. Production of timber is very limited. 
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Timber harvesting is restricted by stones and cobbles. 
Rubble land is a good source of material for road ballast. 

This map unit is in capability subclass VIIIs, 
nonirrigated. 


116—Sapkin very stony loam, 10 to 45 percent 
slopes. This moderately deep, well drained soilis on 
uplands and mountainsides. It formed in colluvium and 
residuum that are derived from basalt and contain small 
amounts of loess. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 3,200 to 5,000 
feet. The average annual precipitation is 18 to 35 inches, 
the average annual air temperature is about 43 degrees 
F, and the average frost-free season is 95 to 130 days. 

Typically, the upper part of the surface layer is dark 
grayish brown very stony loam about 7 inches thick, and 
the lower part is brown loam about 8 inches thick. The 
upper part of the subsoil is brown cobbly loam about 12 
inches thick, and the lower part is brown very cobbly 
loam and extremely cobbly clay loam about 8 inches 
thick. Basalt is at a depth of about 35 inches. Depth to 
basalt ranges from 20 to 40 inches. 

Included in this unit are areas of Bocker, Jumpe, and 
Sutkin soils; areas of Rock outcrop and Rubble land; and 
small convex areas of Sapkin soils that have slopes of 
45 to 75 percent. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Sapkin soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is medium, and the hazard of water 
erosion Is moderate. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation is mainly Idaho fescue, 
bluebunch wheatgrass, buckwheat, and threetip 
sagebrush. The production of forage is limited by the 
very stony surface layer. If the range Is overgrazed, the 
proportion of preferred forage plants such as Idaho 
fescue and bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as 
threetip sagebrush and cheatgrass increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chaining, railing, chemical treatment, and prescribed 
burning. Seeding is a suitable practice If the range 
vegetation is in poor condition. The unit should be 
seeded in fall using a drill. 

This unit is limited for livestock watering ponds and 
other water impoundments because of moderate depth 
to bedrock. Water tanks, springs, wells, and pipelines are 
more suitable for providing stock water. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


117—Sapkin very stony loam, 45 to 75 percent 
slopes. This moderately deep, well drained soil is on 
uplands and mountainsides. It formed in colluvium and 
residuum that are derived dominantly from basalt and 
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contain small amounts of loess. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 3,200 to 
5,000 feet. The average annual precipitation is 18 to 35 
inches, the average annual air temperature is about 43 
degrees F, and the average frost-free season is 95 to 
130 days. 

Typically, the upper part of the surface layer is dark 
grayish brown very stony loam about 7 inches thick. The 
lower part is brown loam about 8 inches thick. The upper 
part of the subsoil is brown cobbly loam about 12 inches 
thick, and the lower part is brown very cobbly loam and 
extremely cobbly clay loam about 8 inches thick. Basalt 
is at a depth of about 35 inches. Depth to basalt ranges 
from 20 to 40 inches. 

Included in this unit are areas of Jumpe, Sutkin, and 
Bocker soils; areas of Rock outcrop and Rubble land; 
and small concave areas of Sapkin soils, on toe slopes 
and in convex areas on ridgetops, that have slopes of 10 
to 45 percent. Included areas make up about 15 percent 
of the total acreage. 

Permeability of this Sapkin soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation is mainly Idaho fescue, 
bluebunch wheatgrass, and threetip sagebrush. The 
main limitation for the production of forage is the 
presence of large stones. If the range is overgrazed, the 
proportion of preferred forage plants such as idaho 
fescue and bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as 
threetip sagebrush and cheatgrass increases. 

Steepness of slope promotes overgrazing of the less 
sloping areas. Proper location of salt licks, stock water 
tanks, and fences promote more uniform distribution of 
grazing. Brush control is largely limited to aerial 
application of chemicals or to prescribed burning 
because of steepness of slope and stoniness. Seeding 6 
hindered by stones on the surface and steepness of 
slope. Adapted grasses and legumes should be seeded. 

This unit is limited for livestock watering ponds and 
other water impoundments because of moderate depth 
to bedrock. Water tanks, springs, wells, and pipelines are 
more effective means for providing stock water. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


118—Sapkin-Rubble land complex, 30 to 75 
percent slopes. This map unit is on mountainsides. 
Slope is dominantly about 45 percent. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 2,800 to 5,600 feet. The average annual 
precipitation is 18 to 35 inches, the average annual air 
temperature is about 43 degrees F, and the average 
frost-free season is 95 to 130 days. 
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This unit is about 60 percent Sapkin very stony loam 
and about 30 percent Rubble land. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are areas of Sutkin and Bocker 
soils and areas of Rock outcrop. Included areas make 
up about 10 percent of the total acreage. 

The Sapkin soil is moderately deep and well drained. It 
formed in residuum and colluvium derived dominantly 
from basalt and containing small amounts of loess. 
Typically, the upper part of the surface layer is dark 
grayish brown very stony loam about 7 inches thick. The 
lower part is brown loam about 8 inches thick. The upper 
part of the subsoil is brown cobbly loam about 12 inches 
thick, and the lower part is brown very cobbly loam and 
extremely cobbly clay loam about 8 inches thick. Basalt 
is ata depth of about 35 inches. Depth to basalt ranges 
from 20 to 40 inches. In some areas the subsoil is clay 
loam, and in some areas bedrock is at a depth of more 
than 40 inches. 

Permeability of the Sapkin soil is moderate. Available 
water capacity is low. Effective rooting depth is 20 to 40 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

Rubble land is areas of cobbles, stones, and boulders. 
It is mainly free of vegetation. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation is mainly Idaho fescue, 
bluebunch wheatgrass, and threetip sagebrush on the 
Sapkin soil. The main limitations for the production of 
forage are the presence of large stones and steepness 
of slope, which promotes overgrazing of the less sloping 
areas. Proper location of salt licks, stock water tanks, 
and fences promote more uniform distribution of grazing. 
If the range is overgrazed, the proportion of preferred 
forage plants such as Idaho fescue and bluebunch 
wheatgrass decreases and the proportion of less 
preferred forage plants such as threetip sagebrush and 
cheatgrass increases. 

Areas that are heavily infested with undesirable 
vegetation can be improved with such methods as 
chemical treatment and prescribed burning. Plant control 
is mainly limited to chemical application by air or to 
prescribed burning because of steepness of slope and 
stoniness. This unit should be seeded in fall. Adapted 
grasses and legumes should be seeded. 

This unit is limited for livestock watering ponds and 
other water impoundments because of moderate depth 
to basalt. Water tanks, springs, wells, and pipelines are 
more effective means for providing stock water. 

This map unit is in capability subclass Vlls, 
nonirrigated. 


119—Saydab cobbly loam, 0 to 5 percent slopes. 
This moderately deep, moderately well drained soil is on 
smooth mountaintops and broad ridgetops. It formed in 
colluvium and residuum derived from basalt and 
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containing small amounts of loess. The native vegetation 
is mainly conifers and grasses. Elevation is 5,500 to 
7,000 feet. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is about 41 
degrees F, and the average length of the growing 
season, at 28 degrees F, is 80 to 110 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1 inch thick. The 
upper part of the surface layer is dark brown cobbly 
loam about 5 inches thick, and the lower part is dark 
brown loam about 6 inches thick. The subsoil is 
yellowish brown very cobbly loam about 16 inches thick. 
Basalt is at a depth of about 27 inches. Depth to basalt 
ranges from 25 to 30 inches. 

Included in this unit are areas of Naxing and Darland 
soils, areas of Saydab soils that have slopes of more 
than 15 percent, and areas of soils that have basalt at a 
depth of 10 to 20 inches. Included areas make up about 
10 percent of the total acreage. 

Permeability of this Saydab soil is moderate. Available 
water capacity is low. Effective rooting depth is 25 to 30 
inches. Runoff is slow, and hazard of water erosion is 
slight. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Subalpine fir and western larch are the main woodland 
species on this unit. Among the trees of limited extent 
are whitebark pine, lodgepole pine, and Engelmann 
spruce. On the basis of a 50-year site curve, the mean 
site index is 49 for western larch. Yield tables for normal, 
even-aged, unmanaged stands of western larch indicate 
that the mean annual increment at culmination (CMAI) 
for trees 0.6 inch in diameter and larger at 70 years of 
age is 61 cubic feet per acre. The mean annual 
increment for trees 7.6 inches in diameter and larger at 
80 years of age is 30 cubic feet per acre. On the basis 
of a 100-year site curve, the mean site index is 87 for 
lodgepole pine and 74 for subalpine fir. Yield tables for 
normal, even-aged, unmanaged stands of lodgepole pine 
at 100 years of age indicate that the mean annual 
increment at culmination is about 100 cubic feet per 
acre. However, the typical basal area of stands on this 
unit is about 60 percent that of normal stands, and the 
total yield is correspondingly lower. 

The main limitation for the harvesting of timber is 
snowpack, which hinders the use of equipment and limits 
access in winter. Unsurfaced roads and skid trails are 
soft when wet, and they may be impassable during 
spring runoff or in rainy periods. Logging roads require 
suitable surfacing for year-round use. Rock for road 
construction is not readily available on this unit. 

Seedling establishment is the main concern in the 
production of timber. If seed trees are present, natural 
reforestation of cutover areas by subalpine fir occurs 
periodically. Low soil temperatures, heavy snowpack, 
and the short growing season limit the even distribution 
of natural reforestation, especially on north-facing 
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slopes. Because the rooting depth is restricted by 
underlying bedrock, trees are occasionally subject to 
windthrow. 

The common forest understory plants are elk sedge, 
pinegrass, vetch, yarrow, sagebrush, currant, and dwarf 
huckleberry. The crown density in the areas where the 
woodland site index was measured is 30 percent. This 
unit is well suited to grazing and browsing. Seeding to 
adapted grazable vegetation following logging or burning 
late in summer or in fall generally is most successful. 

This unit is limited for livestock watering ponds and 
other water mpoundments because of moderate depth 
to bedrock. Spring developments, wells, or pipelines can 
be used to provide stock water. 

This map unit is in capability subclass Vie, 
nonirrigated. 


120—Scoon silt loam, 2 to 5 percent slopes. This 
well drained soil in on uplands. It is shallow over a lime- 
and silica-cemented hardpan. It formed in loess. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 800 to 1,400 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is light brownish gray silt 
loam about 6 inches thick. The subsoil is light brownish 
gray silt loam about 4 inches thick. The substratum is 
light brownish gray gravelly silt loam about 6 inches 
thick. A hardpan is at a depth of about 16 inches. Depth 
to the hardpan ranges from 10 to 20 inches. The 
hardpan commonly is underlain by basalt, but in some 
areas it is underlain by sand and gravel. In some areas 
the surface layer is very fine sandy loam. 

Included in this unit are small areas of Shano, Burke, 
Roza, and Starbuck soils, areas of Rock outcrop, and 
areas of Scoon soils that have slopes of less than 2 
percent. 

Permeability of this Scoon soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is low. Effective rooting depth is 10 to 20 
inches. Runoff is slow, and the hazard of water erosion 
is moderate. 

This unit is used for irrigated field and orchard crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crops are grain, mint, and tree fruit. Grasses 
and legumes are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are depth to 
the hardpan, steepness of slope, and the hazard of 
water erosion. Sprinkler and drip irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. Use of these 
irrigation systems permits the even, controlled 
application of irrigation water, reduces runoff, and 
minimizes the risk of erosion. Shallow depth to the pan 
and steepness of slope make water management 
extremely important. To avoid loss of water and leaching 
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of plant nutrients from overirrigation, applications of 
irrigation water should be adjusted to the available water 
capacity and the crop needs. 

Using a cropping system that includes close-growing, 
high-residue crops and growing mint in meadows rather 
than in rows reduce water erosion. Perennial cover crops 
reduce erosion in orchards. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. The production of 
forage ts limited by low available water capacity. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as chaining, railing, beating, 
chemical treatment, and prescribed burning. Seeding is a 
suitable practice if the range vegetation is in poor 
condition, but it is difficult because of low available water 
capacity. The unit should be seeded in fall using a drill. 
Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation for homesites is the shallow depth to 
the hardpan, which hinders excavation. Dustiness can be 
a problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

If this unit is used for septic tank absorption fields, the 
shallow depth to the pan limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. 

This map unit is in capability subclasses IVe, irrigated, 
and Vle, nonirrigated. 


121—Scoon silt loam, 5 to 8 percent slopes. This 
well drained soil is on uplands. It is shallow over a lime- 
and silica-cemented hardpan. It formed in loess. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 800 to 1,400 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is light brownish gray silt 
loam about 6 inches thick. The subsoil is light brownish 
gray silt loam about 4 inches thick. The substratum is 
light brownish gray gravelly silt loam about 6 inches 
thick. A hardpan is at a depth of about 16 inches. Depth 
to the hardpan ranges from 10 to 20 inches. The 
hardpan commonly is underlain by basalt, but in some 
areas it is underlain by sand and gravel. In some areas 
the surface layer is very fine sandy loam. 

Included in this unit are small areas of Shano, Burke, 
Roza, and Starbuck soils, areas of Rock ouicrop, and 
areas of Scoon soils that have slopes of less than 5 
percent. 

Permeability of this Scoon soil is moderate above the 
hardpan and very slow through it. Available water 
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capacity is low. Effective rooting depth is 10 to 20 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crops are grain, mint, and tree fruit. Grasses 
and legumes are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are depth to 
the hardpan, steepness of slope, and the hazard of 
water erosion. Sprinkler and drip irrigation systems are 
suited to the soil in this unit. The type of irrigation system 
used depends on the kind of crop grown. Use of these 
irrigation systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. Shallow soil depth and steepness of 
slope make water management extremely important. To 
avoid loss of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should be 
adjusted to the available water capacity and the crop 
needs. 

Using a cropping system that includes close-growing, 
high-residue crops and growing mint in meadows rather 
than in rows reduce water erosion. Perennial cover crops 
are needed in orchards to reduce erosion. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. The production of 
forage is limited by low available water capacity. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as chaining, railing, beating, 
chemical treatment, and prescribed burning. Seeding is a 
suitable practice if the range vegetation is in poor 
condition, but it is limited by low available water capacity. 
The unit should be seeded in fall using a drill. Adapted 
grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation for homesites is depth to the 
hardpan, which hinders excavation. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

If this unit is used for septic tank absorption fields, the 
shallow depth to the hardpan limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. 

This map unit is in capability subclasses IVe, irrigated, 
and Vle, nonirrigated. 


122—Scoon silt loam, 8 to 15 percent slopes. This 
well drained soil is on uplands. It is shallow over a lime- 
and silica-cemented hardpan. It formed in loess. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 800 to 1,400 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
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temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is light brownish gray silt 
loam about 6 inches thick. The subsoil is light brownish 
gray silt loam about 4 inches thick. The substratum is 
light brownish gray gravelly silt loam about 6 inches 
thick. A hardpan is at a depth of about 16 inches. Depth 
to the hardpan ranges from 10 to 20 inches. The 
hardpan commonly is underlain by basalt, but in some 
areas it is underlain by sand and gravel. In some areas 
the surface layer is very fine sandy loam. 

Included in this unit are small areas of Shano, Roza, 
and Starbuck soils, areas of Rock outcrop, and areas of 
Scoon soils that have slopes of less than 8 percent or 
more than 15 percent. 

Permeability of this Scoon soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is low. Effective rooting depth is 10 to 20 
inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crops are grain and tree fruit. Grasses and 
legumes are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are depth to 
the hardpan, steepness of slope, and the hazard of 
water erosion. Sprinkler and drip irrigation systems are 
Suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. Use of these 
irrigation systems permits the even, controlled 
application of irrigation water, reduces runoff, and 
minimizes the risk of erosion. Shallow soil depth and 
steepness of slope make water management extremely 
important. To avoid loss of water and leaching of plant 
nutrients from overirrigation, applications of irrigation 
water should be adjusted to the available water capacity 
and the crop needs. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Perennial cover crops reduce erosion in orchards. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. The production of 
forage is limited by low available water capacity. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as chaining, railing, beating, 
chemical treatment, and prescribed burning. Seeding is a 
suitable practice if the range vegetation is in poor 
condition, but it is difficult because of the low available 
water capacity. The unit should be seeded in fall using a 
drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation for homesites is shallow depth to the 
hardpan, which hinders excavation. Dustiness can be a 
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problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

If this unit is used for septic tank absorption fields, the 
shallow depth to the hardpan limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. Slope can cause lateral 
seepage and surfacing of effluent in downslope areas. 

This map unit Is in capability subclasses IVe, irrigated, 
and Vie, nonirrigated. 


123—Scoon silt loam, 15 to 30 percent slopes. This 
well drained soil is on uplands. It is shallow over a lime- 
and silica-cemented hardpan. It formed in loess. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 800 to 1,400 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is light brownish gray silt 
loam about 6 inches thick. The subsoil is light brownish 
gray silt loam about 4 inches thick. The substratum is 
light brownish gray gravelly silt loam about 6 inches 
thick. A hardpan is at a depth of about 16 inches. Depth 
to the hardpan ranges from 10 to 20 inches. The 
hardpan commonly is underlain by basalt, but in some 
areas it is underlain by sand and gravel. In some areas 
the surface layer is very fine sandy loam. 

Included in this unit are areas of Shano, Roza, and 
Starbuck soils, areas of Rock outcrop, and areas of 
Scoon soils that have slopes of less than 15 percent. 

Permeability of this Scoon soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is low. Effective rooting depth is 10 to 20 
inches. Runoff is rapid, and the hazard of water erosion 
is high. 

This unit is used for irrigated hay, pasture, and orchard 
crops, rangeland, wildlite habitat, and homesites. The 
main irrigated crops are grasses and legumes. 

The main limitations for irrigated orchard, hay, and 
pasture crops are the shallow depth to the hardpan, 
steepness of slope, and the hazard of water erosion. 
Sprinkler and drip irrigation systems are suited to the soil 
in this unit. The type of system used depends on the 
kind of crop grown. Use of these irrigation systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid loss of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Perennial cover crops reduce erosion in orchards. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. The production of 
forage is limited by low available water capacity. If the 
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range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved with such methods as chaining, railing, beating, 
chemical treatment, and prescribed burning. Seeding is a 
suitable practice if the range vegetation is in poor 
condition; however, establishment of seedlings is difficult 
because of the low available water capacity. The unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are the shallow depth to the 
hardpan and steepness of slope. The pan hinders 
excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

If this unit is used for septic tank absorption fields, the 
main limitations are the shallow depth to the hardpan 
and steepness of slope. The pan limits the capacity of 
the absorption fields. Use of long absorption lines helps 
to compensate for this limitation. Absorption lines should 
be installed on the contour. 

This map unit is in capability subclass Vle, irrigated 
and nonirrigated. 


124—Scooteney silt loam, 0 to 2 percent slopes. 
This very deep, well drained soil is on terraces. It formed 
in alluvium. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation is 650 to 1,300 feet. The 
average annual precipitation is 6 to 9 inches, the 
average annual air temperature is 51 degrees F, and the 
average frost-free season is 135 to 170 days. 

Typically, the surface layer is brown silt loam about 6 
inches thick. The subsoil is pale brown silt loam about 
16 inches thick. The upper part of the substratum is light 
brownish gray gravelly fine sandy loam about 11 inches 
thick, and the lower part to a depth of 60 inches or more 
is light brownish gray very gravelly sandy loam. In some 
areas the surface layer is sandy loam. 

Included in this unit are small areas of Starbuck and 
Esquatzel soils. 

Permeability of this Scooteney soil is moderate. 
Available water capacity is moderately high. Effective 
rooting depth is 60 inches or more. Runoff is very slow, 
and the hazard of water erosion is slight. 

This unit is used for irrigated crops, wildlife habitat, 
and homesites. The main irrigated crops are corn, 
grapes, hops, and peas. Grasses and legumes are 
grown for hay, pasture, and seed. 

This unit has few limitations for irngated crops. Furrow, 
corrugation, drip, and sprinkler irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. If surface irrigation 
systems are used, the risk of erosion can be minimized 
by keeping runs short. Use of sprinkler or drip irrigation 
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permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to erosion. This 
makes the initial period of Irrigation extremely critical. 
The water application rate should be reduced 
accordingly to help control erosion and the production of 
sediment. To avoid loss of water and leaching of plant 
nutrients from overirrigation, applications of irrigation 
water should also be adjusted to the available water 
capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. A plowpan develops in this soil; however, it can 
be broken by chiseling or subsoiling when the soll is dry. 
Using vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

This unit is well suited to homesite development. 
Dustiness may be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

This unit has few limitations for septic tank absorption 
fields. 

This map unit is in capability subclass IIs, irrigated. 


125—Scooteney silt loam, 2 to 5 percent slopes. 
This very deep, well drained soil is on terraces. It formed 
in alluvium. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation Is 650 to 1,300 feet. The 
average annual precipitation is 6 to 9 inches, the 
average annual air temperature is 51 degrees F, and the 
average frost-free season is 135 to 170 days. 

Typically, the surface layer is brown silt loam about 6 
inches thick. The subsoil is pale brown silt loam about 
16 inches thick. The upper part of the substratum is light 
brownish gray gravelly fine sandy loam about 11 inches 
thick, and the lower part to a depth of 60 inches or more 
is light brownish gray very gravelly sandy loam. In some 
areas the surface layer is sandy loam, and in some 
areas the subsoil and substratum are gravelly. 

Included in this unit are small areas of Finley, Scoon, 
Burke, and Esquatzel soils and Scooteney soils that 
have slopes of more than 5 percent. 

Permeability of this Scooteney soil is moderate. 
Available water capacity is moderately high. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is moderate. 

This unit is used for irrigated and nonirrigated crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crops are corn, grain, grapes, hops, and peas. 
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Grasses and legumes are grown for hay, pasture, and 
seed. 

The main limitation for irrigated crops is the hazard of 
water erosion. Furrow, corrugation, drip, and sprinkler 
irrigation systems are suited to the soil in this unit. The 
type of system used depends on the kind of crop grown. 
If furrow or corrugation irrigation systems are used, runs 
should be on the contour or across the slope. The risk of 
erosion can be minimized by keeping runs short. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to erosion. This 
makes the initial period of irrigation extremely critical. 
The water application rate should be reduced 
accordingly to help control erosion and the production of 
sediment. To avoid loss of water and leaching of plant 
nutrients from overirrigation, applications of irrigation 
water should also be adjusted to the available water 
capacity and the crop needs. Pipe, ditch lining, or drop 
structures should be installed in irrigation ditches to 
facilitate irrigation and prevent excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. A plowpan develops in this soil; however, it can 
be broken by chiseling or subsoiling when the soil is dry. 
Using vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
and shaping and seeding waterways to perennial grass. 
Drop structures are needed in a few places to stabilize 
the flow of runoff in waterways. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Sandberg bluegrass, Thurber needlegrass, 
and big sagebrush. If the range is overgrazed, the 
proportion of less preferred forage plants such as 
balsamroot and big sagebrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
chemical treatment, and prescribed burning. Seeding is a 
suitable practice if the range vegetation is in poor 
condition. The unit should be seeded in fall using a drill. 
Adapted grasses and legumes should be seeded. 

This unit is well suited to homesite development. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 
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This unit has few limitations for septic tank absorption 
fields. 

This map unit is in capability subclass lle, irrigated and 
IVe, nonirrigated. 


126—Scooteney silt loam, 5 to 15 percent slopes. 
This very deep, well drained soil is on terraces. It formed 
in alluvium. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation is 650 to 1,300 feet. The 
average annual precipitation is 6 to 9 inches, the 
average annual air temperature is 51 degrees F, and the 
average frost-free season is 135 to 170 days. 

Typically, the surface layer is brown silt loam about 6 
inches thick. The subsoil is pale brown silt loam about 
16 inches thick. The upper part of the substratum is light 
brownish gray gravelly fine sandy loam about 11 inches 
thick, and the lower part to a depth of 60 inches or more 
is light brownish gray very gravelly sandy loam. In some 
areas the surface layer is sandy loam, and in some 
areas the subsoil and substratum are gravelly. 

Included in this unit are small areas of Finley, Scoon, 
and Burke soils and Scooteney soils that have slopes of 
more than 15 percent. 

Permeability of this Scooteney soil is moderate. 
Available water capacity is moderately high. Effective 
rooting depth is 60 inches or more. Runoff is medium, 
and the hazard of water erosion is moderate. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer faliow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
shaping waterways and seeding them to perennial grass, 
using terraces, and stripcropping. Drop structures are 
needed in a few places to stabilize the flow of runoff in 
waterways. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Sandberg bluegrass, Thurber needlegrass, 
and big sagebrush. If the range is overgrazed, the 
proportion of preferred forage plants such as bluebunch 
wheatgrass decreases and the proportion of less 
preferred forage plants such as balsamroot and big 
sagebrush increases. Areas that are heavily infested with 
undesirable vegetation can be improved by such 
methods as railing, chaining, beating, chemical 
treatment, and prescribed burning. Seeding is a suitable 
practice if the range vegetation is in poor condition. The 
unit should be seeded in fall using a drill. Adapted 
grasses and legumes should be seeded. 

This unit is suited to homesite development. The main 
limitation for homesites is steepness of slope. Dustiness 
can be a problem during construction on large building 
sites; therefore, these sites should be disturbed as little 
as possible. 
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If this unit is used for septic tank absorption fields, 
slope can cause lateral seepage of effluent and 
subsequent surfacing in downslope areas. Absorption 
lines should be installed on the contour or across the 
slope. 

This map unit is in capability subclass IVe, 
nonirrigated. 


127—Scooteney cobbly silt loam, 0 to 5 percent 
siopes. This very deep, well drained soil is on terraces. 
It formed in alluvium. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 650 to 1,300 
feet. The average annual precipitation is 6 to 9 inches, 
the average annual air temperature is 51 degrees F, and 
the average frost-free season is 135 to 170 days. 

Typically, the surface layer is brown cobbly silt loam 
about 6 inches thick. The subsoil is pale brown silt loam 
about 16 inches thick. The upper part of the substratum 
is light brownish gray gravelly fine sandy loam about 11 
inches thick, and the lower part to a depth of 60 inches 
or more is light brownish gray very gravelly sandy loam. 
In some areas the surface layer is sandy loam, silt loam, 
or gravelly silt loam. 

Included in this unit are areas of Finley and Esquatzel 
soils. 

Permeability of this Scooteney soil is moderate. 
Available water capacity is moderately high. Effective 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. 

This unit is used as rangeland, wildlife habitat, and 
homesites. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Sandberg bluegrass, and Thurber 
needlegrass. The main limitation for the production of 
forage is low annual precipitation. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as 
balsamroot and big sagebrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as chemical treatment and 
prescribed burning. Seedbed preparation can be difficult 
because of cobbles. Removal of the cobbles might be 
necessary. The unit should be seeded in fall using a drill. 
Adapted grasses and legumes should be seeded. 

This unit is well suited to homesite development. It has 
few limitations. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

This unit has few limitations for septic tank absorption 
fields. 

This map unit is in capability subclass Vle, 
nonirrigated. 


128—Selah silt loam, 2 to 5 percent slopes. This 
well drained soil is on high dissected terraces. It is 
moderately deep over a lime- and silica-cemented 
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hardpan. lt formed in loess and old alluvium. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,100 to 1,800 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 52 degrees F, and the average 
frost-free season is 150 to 180 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 7 inches thick. The subsoil is pale brown, 
light brownish gray, and brown silt loam and silty clay 
loam about 27 inches thick. A lime- and silica-cemented 
hardpan is at a depth of about 34 inches. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas the 
hardpan is underlain by basalt, and in some areas it is 
underlain by sand and gravel. 

Included in this unit are small areas of Willis, Ritzville, 
and Roza soils. 

Permeability of this Selah soil is moderately slow 
above the hardpan and very slow through it. Available 
water capacity is moderately high. Effective rooting 
depth is 20 to 40 inches. Runoff is slow, and the hazard 
of water erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
crops are grain and tree fruit. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitations for irrigated crops are depth to 
the hardpan and the hazard of water erosion. Furrow, 
corrugation, drip, and sprinkler irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. Use of sprinkler or 
drip irrigation permits the even, controlled application of 
water, reduces runoff, and reduces erosion. If surface 
irrigation is used, erosion can be minimized by keeping 
runs short. To avoid loss of water and leaching of plant 
nutrients from overirrigation, applications of irrigation 
water should be adjusted to the available water capacity 
and the crop needs. Pipe, ditch lining, or drop structures 
should be installed in irrigation ditches to facilitate 
irrigation and prevent excessive ditch erosion. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation and growing mint in 
meadows rather than in rows reduce water erosion. 
Annual or perennial cover crops reduce erosion in 
orchards and vineyards. A plowpan develops in the soil 
in this unit; however, it can be broken by chiseling or 
subsoiling when the soil is dry. Using vegetated filter 
strips at the end of rows or using sediment ponds, or 
both, reduces the volume of sediment in the tailwater. 

This unit is poorly suited to homesite development. 
The main limitation is moderate depth to the hardpan, 
which hinders excavation. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are the moderate depth to the hardpan and slow 
permeability. Moderate depth to the hardpan limits the 
capacity of the absorption fields. Use of sandy backfill 
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for the trench and long absorption lines helps to 
compensate for both of these limitations. 
The map unit is in capability subclass lle, irrigated. 


129—Selah silt loam, 5 to 8 percent slopes. This 
well drained soil is on high dissected terraces. It is 
moderately deep over a lime- and siiica-cemented 
hardpan. It formed in loess and old alluvium. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,100 to 1,800 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 52 degrees F, and the average 
frost-free season is 150 to 180 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 7 inches thick. The subsoil is pale brown, 
light brownish gray, and brown silt loam and silty clay 
loam about 27 inches thick. A lime- and silica-cemented 
hardpan is at a depth of about 34 inches. Depth to the 
hardpan ranges from 20 to 40 inches. in some areas the 
hardpan is underlain by basalt, and in some areas it is 
underlain by sand and gravel. 

Included in this unit are small areas of Willis, Ritzville, 
and Roza soils. 

Permeability of this Selah soil is moderately slow 
above the hardpan and very slow through it. Available 
water capacity is moderately high. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
crops are grain and tree fruit. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitations for irrigated crops are depth to 
the hardpan, steepness of slope, and the hazard of 
water erosion. Sprinkler and drip irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. Use of these 
irrigation systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid loss of water and leaching of 
plant nutrients from overirrigation, applications of 
irrigation water should be adjusted to the available water 
capacity and the crop needs. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Growing cover crops reduces erosion in orchards and 
vineyards. A plowpan develops in this soil; however, it 
can be broken by chiseling or subsoiling when the soil is 
dry. 

This unit is poorly suited to homesite development 
The main limitation is moderate depth to the hardpan, 
which hinders excavation. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are depth to the hardpan and moderately slow 
permeability. Depth to the hardpan limits the capacity of 
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the absorption fields. Use of sandy backfill for the trench 
and long absorption lines helps to compensate for both 
of these limitations. 

This map unit is in capability subclass Ille, irrigated. 


130—Selah silt loam, 8 to 15 percent slopes. This 
well drained soil is on high dissected terraces. It is 
moderately deep over a lime- and silica-cemented 
hardpan It formed in loess and old alluvium. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,100 to 1,800 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature Is about 52 degrees F, and the average 
frost-free season is 150 to 180 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 7 inches thick. The subsoil is pale brown, 
light brownish gray, and brown silt loam and silty clay 
loam about 27 inches thick. A lime- and silica-cemented 
hardpan is at a depth of about 34 inches. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas the 
hardpan Is underlain by basalt, and in some areas it is 
underlain by sand and gravel. 

Included in this unit are small areas of Willis, Ritzville, 
and Roza soils. 

Permeability of this Selah soil is moderately slow 
above the hardpan and very slow through st. Available 
water capacity is moderately high. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain, grasses, 
legumes, and tree fruit. A cover crop is grown in 
orchards. 

The main limitations for irrigated crops are depth to 
the hardpan, steepness of slope, and the hazard of 
water erosion. Sprinkler and drip irrigation systems are 
suited to the soil in this unit. Use of these systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid loss of water and leaching of plant nutrients from 
overirrigation, applications of irngation water should be 
adjusted to the available water capacity and the crop 
needs. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Growing annual or perennial cover crops reduces 
erosion in orchards. A plowpan develops in this soll; 
however, it can be broken by chiseling or subsoiling 
when the soil is dry. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces, and stripcropping. Seeding on the 
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contour or across the siope slows runoff and reduces 
erosion when the snow melts rapidly while the soil is still 
frozen. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, big sagebrush, and needleandthread. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved with such methods as chaining, railing, beating, 
plowing, chemical treatment, and prescribed burning. 
Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is moderate depth to the hardpan, 
which hinders excavation. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are depth to the hardpan and the moderately slow 
permeability. Depth to the hardpan limits the capacity of 
the absorption fields. Use of sandy backfill for the trench 
and long absorption lines helps to compensate for both 
of these limitations. Slope can cause lateral seepage 
and surfacing of eífluent in downslope areas. 

This map unit is in capability subclasses IVe, irrigated, 
and Ille, nonirrigated. 


131—Selah silt loam, 15 to 30 percent slopes. This 
well drained soil is on high dissected terraces. It is 
moderately deep over a lime- and silica-cemented 
hardpan. It formed in loess and old alluvium. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,100 to 1,800 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 52 degrees F, and the average 
frost-free season is 150 to 180 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 7 inches thick. The subsoil is pale brown, 
light brownish gray, and brown silt loam and silty clay 
loam about 27 inches thick. A lime- and silica-cemented 
hardpan is at a depth of about 34 inches. Depth to the 
hardpan ranges from 20 to 40 inches. In some areas the 
hardpan is underlain by basalt, and in some areas it is 
underlain by sand and gravel. 

Included in this unit are small areas of Willis, Ritzville, 
and Roza soils. 

Permeability of the Selah soil is moderately slow 
above the hardpan and very slow through it. Available 
water capacity is moderately high. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. 
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This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain; grasses 
and legumes for hay, pasture, and seed; and tree fruit. A 
cover crop is grown in orchards. 

The mam limitations for irrigated crops are depth to 
the hardpan, steepness of slope, and the hazard of 
water erosion. Sprinkler and drip irrigation systems are 
suited to the soil in this unit. Use of these systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid loss of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should be 
adjusted to the available water capacity and the crop 
needs. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Perennial cover crops are needed in orchards and 
vineyards to reduce erosion. Å plowpan develops in this 
soil; however, it can be broken by chiseling or subsoiling 
when the soil is dry. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using diversions, and stripcropping. Seeding on the 
contour or across the slope slows runoff and reduces 
erosion when the snow melts rapidly while the soil is still 
frozen. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, big sagebrush, and needleandthread. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as chaining, railing, beating, 
plowing, chemical treatment, and prescribed burning. 
Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are moderate depth to the hardpan 
and steepness of slope. The hardpan hinders 
excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are moderate depth to the hardpan, steepness of slope, 
and moderately slow permeability. The moderate depth 
to the hardpan limits the capacity of the absorption 
fields. Slope can cause lateral seepage and surfacing of 
the effluent in downslope areas. Use of sandy backfill for 
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the trench and long absorption lines helps to 
compensate for the moderate depth to the hardpan and 
the moderately slow permeability. 

This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


132—Shano silt loam, 2 to 5 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 650 to 1,200 feet. The average 
annual precipitation is 6 to 9 inches, the average annual 
air temperature is about 50 degrees F, and the average 
frost-free season is 130 to 170 days. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsoil is pale brown silt loam about 
26 inches thick. The substratum to a depth of 60 inches 
or more is pale brown silt loam. In some areas the 
surface layer is fine sandy loam. 

Included in this unit are small areas of Warden, Burke, 
and Esquatzel soils and areas of Shano soils that have 
slopes of less than 2 percent. 

Permeability of this Shano soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used for irrigated and nonirrigated crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crops are corn, grain, grapes, hops, mint, and 
peas. Grasses and legumes are grown for hay, pasture, 
and seed. 

The main limitation for irrigated crops is the hazard of 
water erosion. Furrow, corrugation, drip, and sprinkler 
irrigation systems are suited to the soil in this unit. The 
type of system used depends on the kind of crop grown. 
If furrow or corrugation irrigation systems are used, runs 
should be on the contour or across the slope. The risk of 
erosion can be minimized by keeping runs short. Use of 
sprinkler and drip irrigation permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rates should be reduced 
accordingly to help contro! runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. Pipe, 
ditch lining, or drop structures should be installed in 
irrigation ditches to facilitate irrigation and prevent 
excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
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close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Growing mint in meadows rather than in rows 
greatly reduces erosion. Å plowpan develops in this soil; 
however, it can be broken by chiseling or subsoiling 
when the soll is dry. Using vegetated filter strips at the 
end of rows or using sediment ponds, or both, reduces 
the volume of sediment in the tailwater. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early and stubble mulching. 
Seeding on the contour or across the slope slows runoff 
and reduces erosion when the snow melts rapidly while 
the soil is still frozen. Drop structures are needed in a 
few places to stabilize the flow of runoff in waterways. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
plowing, chemical treatment, and prescribed burning. 
Seeding is a suitable practice if the range vegetation is 
in poor condition. This unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is well suited to homesite development. It has 
few limitations. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

This unit has few limitations for septic tank absorption 
fields. 

This map unit is in capability subclass lle, irrigated, 
and IVe, nonirrigated. 


133—Shano silt loam, 5 to 8 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 650 to 1,200 feet. The average 
annual precipitation is 6 to 9 inches, the average annual 
air temperature is about 50 degrees F, and the average 
frost-free season is 130 to 170 days. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsoil is pale brown silt loam about 
26 inches thick. The substratum to a depth of 60 inches 
or more is pale brown silt loam. In some areas the 
surface layer is loam. 

Included in this unit are small areas of Warden and 
Burke soils and areas of Shano soils that have slopes of 
more than 8 percent. 

Permeability of this Shano soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
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inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used for irrigated crops and as rangeland, 
wildlife habitat, and homesites. The main irrigated crops 
are grain, grapes, peas, and mint. Grasses and legumes 
are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
The type of system used depends on the kind of crop 
grown. Use of these irrigation systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Cover crops reduce erosion in orchards and 
vineyards. A plowpan develops in this soil; however, it 
can be broken by chiseling or subsoiling when the soil is 
dry. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
plowing, chemical treatment, and prescribed burning. 
Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is well suited to homesite development. It has 
few limitations. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

This unit has few limitations for septic tank absorption 
fields. 

This map unit is in capability subclasses llle, irrigated, 
and IVe, nonirrigated. 


134—Shano silt loam, 8 to 15 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
loess. The native vegetation is mainly grasses, forbs, 
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and shrubs. Elevation is 650 to 1,200 feet. The average 
annual precipitation is 6 to 9 inches, the average annual 
air temperature is about 50 degrees F, and the average 
frost-free season is 130 to 170 days. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsoil is pale brown silt loam about 
26 inches thick. The substratum to a depth of 60 Inches 
or more is pale brown silt loam. In some areas the 
surface layer is fine sandy loam. 

Included in this unit are small areas of Warden, 
Scooteney, and Burke soils and Shano soils that have 
slopes of less than 8 percent. 

Permeability of this Shano soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used for irrigated and nonirrigated crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crops are grain and grapes. Grasses and 
legumes are grown for hay, pasture, and seed. Å cover 
crop IS grown in orchards. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid loss of water and leaching of 
plant nutrients from overirrigation, applications of 
irrigation water should be adjusted to the available water 
capacity and the crop needs. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Annual or perennial cover crops reduce erosion in 
orchards and vineyards. A plowpan develops in this soil; 
however, it can be broken by chiseling or subsoiling 
when the soil is dry. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
divided-slope farming, and striperopping. Seeding on the 
contour or across the slope slows runoff and reduces 
erosion when the snow melts rapidly while the soil is still 
frozen. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
plowing, chemical treatment, and prescribed burning. 
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Range seeding is a suitable practice if the range 
vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is suited to homesite development. The main 
limitation for homesites is steepness of slope. Dustiness 
can be a problem during construction on large building 
sites; therefore, these sites should be disturbed as little 
as possible. 

If the unit is used for septic tank absorption fields, 
steepness of slope can cause lateral seepage and 
surfacing of effluent in downslope areas. Absorption 
lines should be installed on the contour. 

This map unit ıs in capability subclass ۱۷۵, irrigated 
and nonirrigated. 


135—Shano silt loam, 15 to 30 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 600 to 1,200 feet. The average 
annual precipitation is 6 to 9 inches, the average annual 
air temperature is about 50 degrees F, and the average 
frost-free season is 130 to 170 days. 

Typically, the surface layer is brown silt loam about 4 
inches thick. The subsoil is pale brown silt loam about 
26 inches thick. The substratum to a depth of 60 inches 
or more is pale brown silt loam. 

Included in this unit are areas of Warden and Burke 
soils. 

Permeability of this Shano soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
divided-slope farming, and stripcropping. Seeding on the 
contour or across the slope slows runoff and reduces 
erosion when the snow melts rapidly while the soil is still 
frozen. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
plowing, chemical treatment, and prescribed burning. 
Range seeding is a suitable practice if the range 


Yakima County Area, Washington 


vegetation IS In poor condition. The unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit Is poorly suited to homesite development. 
The main limitation for homesites Is steepness of slope. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

If this unit is used for septic tank absorption fields, 
steepness of slope can cause lateral seepage and 
surfacing of effluent in downslope areas. 

This map unit is in capability subclass IVe, 
nonirrigated. 


136—Simcoe silt loam, 5 to 15 percent slopes. This 
moderately deep, well drained soll is on uplands. It 
formed in loess and in residuum derived from basalt and 
a small amount of volcanic ash. Slope is dominantly 
about 10 percent. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 1,200 to 2,300 
feet. The average annual precipitation is 10 io 12 inches, 
the average annual air temperature is about 50 degrees 
F, and the average frost-free season is 120 to 170 days. 

Typically, the surface layer is brown silt loam about 3 
inches thick. The upper part of the subsoil is brown silt 
loam about 11 inches thick, and the lower part is brown 
silt loam about 13 inches thick. Basalt is at a depth of 
about 27 inches. Depth to basalt ranges from 20 to 40 
inches. In some areas the surface layer is loam. 

Included in this unit are areas of Harwood, Rock 
Creek, and Selah soils, areas of Rock outcrop, and 
areas of Simcoe soils that have slopes of more than 15 
percent. 

Permeability of this Simcoe soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain and tree 
fruit. Grasses and legumes are grown for hay, pasture, 
and seed. A cover crop is grown in orchards. 

The main limitations for irrigated crops are steepness 
of slope, depth to rock, and the hazard of water erosion. 
Sprinkler and drip irrigation systems are suited to the soil 
in this unit. Use of these systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available water capacity and the crop needs. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Annual or perennial cover crops reduce erosion in 
orchards. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
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Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces and diversions, and stripcropping. Seeding 
on the contour or across the slope slows runoff and 
reduces erosion when the snow melts rapidly while the 
soil is still frozen. Drop structures are needed in places 
to control the flow of runoff in waterways. Waterways 
should be shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as chaining, railing, beating, 
plowing, chemical treatment, and prescribed burning. 
Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is moderate depth to rock, which 
hinders excavation. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are moderate depth to rock and moderately slow 
permeability. The moderate depth to rock limits the 
capacity of the absorption fields. Use of sandy backfill 
for the trench and long absorption lines helps to 
compensate for the moderately slow permeability. Slope 
can cause lateral seepage and surfacing of effluent in 
downslope areas. Absorption lines should be placed on 
the contour or across the slope. 

This map unit is in capability subclasses IVe, irrigated, 
and Ille, nonirrigated. 


137—Simcoe silt loam, 15 to 30 percent slopes. 
This moderately deep, well drained soil is on uplands. It 
formed in loess and in residuum derived from basalt and 
contains a small amount of volcanic ash. Slope is 
dominantly about 20 percent. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 1,200 to 
2,300 feet. The average annual precipitation is 10 to 12 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season is 120 to 
170 days. 

Typically, the surface layer is brown silt loam about 3 
inches thick. The subsoil is brown silt loam about 24 
inches thick. Basalt is at a depth of about 27 inches. 
Depth to basalt ranges from 20 to 40 inches. In some 
areas the surface layer is loam, and in some areas the 
subsoil is gravelly. 
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Included in this unit are areas of Rock Creek and 
Selah soils, areas of Rock outcrop, and areas of Simcoe 
soils that have slopes of more than 30 percent. 

Permeability of this Simcoe soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is 20 to 40 inches. Runoff is rapid, and the hazard 
of water erosion is high. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain and tree 
fruit. Grasses and legumes are grown for hay, pasture, 
and seed. A cover crop is grown in orchards. 

The main limitations for irrigated crops are steepness 
of slope, depth to rock, and the hazard of water erosion. 
Sprinkler and drip irrigation systems are suited to the soil 
in this unit. Use of these irrigation systems permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid loss of water and 
leaching of plant nutrients from overrrrigation, 
applications of irrigation water should be adjusted to the 
available water capacity and the crop needs. Using a 
cropping system that includes close-growing, high- 
residue crops in the rotation reduces water erosion. 
Perennial cover crops reduce erosion in orchards and 
vineyards. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
divided-slope farming, and stripcropping. Seeding on the 
contour or across the slope slows runoff and reduces 
erosion when the snow melts rapidly while the soil is still 
frozen. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as chaining, railing, beating, 
plowing, chemical treatment, and prescribed burning. 
Seeding is a suitable practice if the range vegetation is 
in poor condition. The unit should be seeded in fall using 
a drill. Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are moderate depth to rock and 
steepness of slope. The bedrock hinders excavation. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

The main limitations for septic tank absorption fields 
are moderate depth to rock, steepness of slope, and 
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moderately slow permeability. The moderate depth to 
rock limits the capacity of the absorption fields. Use of 
sandy backfill for the trench and long absorption lines 
helps to compensate for the moderately slow 
permeability. Steepness of slope can cause lateral 
seepage and surfacing of the effluent in downslope 
areas. 

This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


138—Sinloc fine sandy loam, 0 to 2 percent slopes. 
This very deep, artificially drained soil is on terraces. It 
formed in lacustrine sediment and has a mantle of loess. 
The native vegetation is mainly grasses, forbs, and 
shrubs. Elevation is 650 to 1,200 feet. The average 
annual precipitation is 6 to 9 inches, the average annual 
air temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is dark grayish brown, 
strongly alkaline fine sandy loam about 3 inches thick. 
The subsoil is dark grayish brown, strongly alkaline silt 
loam about 12 inches thick. The upper part of the 
substratum is dark grayish brown, strongly alkaline and 
moderately alkaline, stratified silt loam and fine sandy 
loam about 30 inches thick, and the lower part to a 
depth of 60 inches or more is dark grayish brown, 
moderately alkaline loamy fine sand. 

Included in this unit are areas of Warden, Hezel, 
Shano, Harwood, Burke, Outlook, and Wiehl soils and 
areas of Sinloc soils that have not been artificially 
drained. Included areas make up about 20 percent of the 
total acreage. 

Permeability of this Sinloc soil is moderate. Available 
water capacity is high. Effective rooting depth is limited 
by a seasonal high water table that is at a depth of 18 to 
42 inches from May to October. Runoff is slow, and the 
hazard of erosion is slight. The hazard of soil blowing is 
high. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. In areas that are drained, leached of 
excessive salts, and irrigated, the main irrigated crops 
are asparagus, corn, grain, hops, mint, and peas. 
Grasses and legumes are grown for hay, pasture, and 
seed. 

The main limitations for irrigated crops are wetness 
and the hazard of soil blowing. Furrow, corrugation, and 
sprinkler irrigation systems are suited to the soil in this 
unit. The type of system used depends on the kind of 
crop grown. If surface irrigation systems are used, the 
risk of erosion can be minimized by keeping runs short. 
Use of sprinkler irrigation permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid loss of water and leaching of 
plant nutrients from overirrigation, applications of 
irrigation water should be adjusted to the available water 
capacity, the water intake rate, and the crop needs. 


Yakima County Area, Washington 


Proper timing of minimum tillage and return of crop 
residue to the soil reduce compaction, help to maintain 
or improve the organic matter content, help to maintain 
tilth, and improve the water infiltration rate. The soil in 
this unit should be protected with plant cover or residue 
in spring when the soil is most susceptible to soil 
blowing. Use of straw, manure, or other waste material 
as a mulch also reduces soil blowing. Using vegetated 
filter strips at the end of rows or using sediment ponds, 
or both, reduces the volume of sediment in the tailwater. 
A plowpan may develop in this soil; however, it can be 
broken by chiseling or subsoiling when the soil is dry. 
Deep-rooted crops are suited to areas where a drainage 
system has been installed and is adequately maintained. 
If the drainage system is not maintained, the soil has a 
seasonal high water table and a high salt content during 
the irrigation season. 

This unit is poorly suited to homesite development. 
The main limitation for building sites and septic tank 
absorption fields is wetness. Drainage is needed if roads 
and building foundations are constructed. Wetness can 
be reduced by installing drain tile around the footings. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. The plants used as ground cover 
should be adapted to the salt- and alkali-affected 
condition of the soil. The seasonal high water table 
increases the possibility of failure of septic tank 
absorption fields. It also increases the risk of 
contaminating water supplies as a result of seepage. 
Cutbanks are not stable and are subject to caving in. 

This map unit is in capability subclass lllw, irrigated. 


139—Sinloc silt loam, 0 to 2 percent slopes. This 
very deep, artificially drained soil is on terraces. It formed 
in lacustrine sediment and has a mantle of loess. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 650 to 1,200 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is dark grayish brown, 
strongly alkaline silt loam about 3 inches thick. The 
subsoil is dark grayish brown, strongly alkaline silt loam 
about 12 inches thick. The upper part of the substratum 
is dark grayish brown, stratified, strongly alkaline and 
moderately alkaline silt loam and very fine sandy loam 
about 30 inches thick, and the lower part to a depth of 
60 inches or more is dark grayish brown, moderately 
alkaline loamy fine sand. 

Included in this unit are small areas of Warden, Hezel, 
Shano, Harwood, Burke, Outlook, and Wiehl soils and 
areas of Sinloc soils that have not been artificially 
drained. 

Permeability of this Sinloc soil is moderate. Available 
water capacity is high. Effective rooting depth is limited 
by a seasonal high water table that is at a depth of 18 to 
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42 inches from May to October. Runoff is slow, and the 
hazard of water erosion is slight. 

This unit Is used for irrigated crops, for wildlife habitat, 
and as homesites. Where drained, leached of excessive 
salts, and irrigated, the main irrigated crops are 
asparagus, corn, grain, hops, mint, and peas. Grasses 
and legumes are grown for hay, pasture, and seed. 

The main limitation for irrigated crops is wetness. 
Furrow, corrugation, and sprinkler irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. If surface irrigation 
systems are used, the risk of erosion can be minimized 
by keeping runs short. Use of sprinkler irrigation permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid loss of water 
and leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil reduce compaction, help to maintain or improve 
the organic matter content, help to maintain tilth, 
improve the water infiltration rate, and reduce erosion. 
Using vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. A plowpan develops in the soil 
in this unit; however, it can be broken by chiseling or 
subsoiling when the soil is dry. Deep-rooted crops are 
suited to areas where a drainage system has been 
installed and is adequately maintained. If the drainage 
system is not maintained, the soil has a seasonal high 
water table during the irrigation season and has a high 
content of salt. 

This unit is poorly suited to homesite development. 
The main limitation for homesites and for septic tank 
absorption fields is wetness. Drainage is needed if roads 
and building foundations are constructed. Wetness can 
be reduced by installing drain tile around footings. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. The plants used as ground cover 
should be adapted to saline conditions. The seasonal 
high water table increases the possibility of failure of 
septic tank absorption fields. It also increases the risk of 
contaminating water supplies as a result of seepage. 
Cutbanks are not stable and are subject to caving in. 

This map unit is in capability subclass lllw, irrigated. 


140—Sinloc silt loam, 2 to 5 percent slopes. This 
very deep, artificially drained soil is on terraces. It formed 
in lacustrine sediment and has a mantle of loess. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 650 to 1,200 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is dark grayish brown, 
strongly alkaline silt loam about 3 inches thick. The 
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subsoil is dark grayish brown, strongly alkaline silt loam 
about 12 inches thick. The upper part of the substratum 
is dark grayish brown, stratified, strongly alkaline and 
moderately alkaline silt loam and very fine sandy loam 
about 30 inches thick, and the lower part to a depth of 
60 inches or more is dark grayish brown, moderately 
alkaline loamy fine sand. 

Included in this unit are small areas of Warden, Hezel, 
Shano, Harwood, Burke, Outlook, and Wiehl soils, areas 
of Sinloc soils that have not been artificially drained, and 
areas of Sinloc soils that have slopes of more than 5 
percent. 

Permeability of this Sinloc soil is moderate. Available 
water capacity IS high. Effective rooting depth is limited 
by a seasonal high water table that is at a depth of 18 to 
42 inches from May to October. Runoff is medium, and 
the hazard of water erosion is moderate. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. In areas that have been drained, 
leached of excessive salts, and irrigated, the main 
irrigated crops are asparagus, corn, grain, hops, mint, 
and peas. Grasses and legumes are grown for hay, 
pasture, and seed. 

The main limitations for wrigated crops are wetness 
and the hazard of vvater erosion. Deep-rooted crops are 
suited to areas where a drainage system has been 
installed. it the drainage system is not maintained, this 
soil has a seasonal high water table during the Irrigation 
season and has a high content of salt. If furrow and 
corrugation irrigation systems are used, runs should be 
on the contour or across the slope. The risk of erosion 
can be minimized by keeping runs short. Use of a 
sprinkler irrigation system permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control erosion and the production of 
sediment. To avoid loss of water and leaching of plant 
nutrients from overirrigation, applications of irrigation 
water should also be adjusted to the available water 
capacity and the crop needs. Pipe, ditch lining, or drop 
structures should be installed in irrigation ditches to 
facilitate irrigation and prevent excessive ditch erosion. 

Tillng when the moisture content of the soil is optimal 
and returning crop residue to the soil reduce 
compaction, help to maintain or improve the organic 
matter content, help to maintain tilth, and improve the 
water infiltration rate. Using a cropping system that 
includes close-growing, high-residue crops in the rotation 
and maintaining crop residue on the surface reduce 
water erosion. Growing mint in meadows rather than in 
rows greatly reduces erosion. A plowpan develops in this 
soil; however, it can be broken by chiseling or subsoiling 
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when the soil is dry. Using vegetated filter strips at the 
end of rows or using sediment ponds, or both, reduces 
the volume of sediment in the tailwater. 

This unit is poorly suited to homesite development. 
The main limitation for homesites and septic tank 
absorption fields is wetness. Drainage is needed If roads 
and building foundations are constructed. Wetness can 
be reduced by installing drain tile around the footings. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. The plants used as ground cover 
should be adapted to saline and alkaline conditions. The 
seasonal high water table increases the possibility of 
failure of septic tank absorption fields. It also increases 
the nisk of contaminating water supplies as a result of 
seepage. Cutbanks are not stable and are subject to 
caving in. 

This map unit is in capability subclass lllw, irrigated. 


141—Sinloc silt loam, 5 to 8 percent slopes. This 
very deep, artificially drained soil is on terraces. It formed 
in lacustrine sediment. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 650 to 1,200 
feet. The average annual precipitation is 6 to 9 inches, 
the average annual air temperature is about 50 degrees 
F, and the average frost-free season is 135 to 180 days. 

Typically, the surface layer is dark grayish brown, 
strongly alkaline silt loam about 3 inches thick. The 
subsoil is dark grayish brown, strongly alkaline silt loam 
about 12 inches thick. The upper part of the substratum 
is dark grayish brown, stratified, strongly alkaline and 
moderately alkaline silt loam and very fine sandy loam 
about 30 inches thick, and the lower part to a depth of 
60 inches or more is dark grayish brown, moderately 
alkaline loamy fine sand. The soil is strongly alkaline or 
moderately alkaline throughout. 

Included in this unit are small areas of Warden, Hezel, 
Shano, Harwood, Burke, and Wiehl soils and areas of 
Sinloc soils that have not been artificially drained. 

Permeability of this Sinloc soil is moderate. Available 
water capacity is high. Effective rooting depth is limited 
by a seasonal high water table that is at a depth of 18 to 
42 inches during May to October. Runoff is medium, and 
the hazard of water erosion is moderate. 

This unit is used for irrigated crops, wildlife habitat, 
and homesites. In areas that have been drained, leached 
of excessive salts, and irrigated, the main irrigated crops 
are corn, grain, and peas. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitations for irrigated crops are wetness, 
steepness of slope, and the hazard of water erosion. 
Deep-rooted crops are suited to areas where a drainage 
system has been installed and is adequately maintained. 
Dikes are effective in diverting floodwater. If drainage 
systems are not maintained, the soil in this unit has a 
seasonal high water table during the irrigation season 
and a high content of salt. 
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Sprinkler and drip irrigation systems are suited to the 
soil in this unit. The type of irrigation system used 
depends on the kind of crop grown. Use of these 
systems permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soll particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical The water application rate should be reduced 
accordingly to help control erosion and the production of 
sediment. To avoid loss of water and leaching of plant 
nutrients from overirrigation, applications of irrigation 
water should also be adjusted to the available water 
capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, improve the water 
infiltration rate, and reduce erosion. Using a cropping 
system that includes close-growing, high-residue crops in 
the rotation and maintaining crop residue on the surface 
reduce water erosion. Å plowpan develops in this soll; 
however, it can be broken by chiseling or subsolling 
when the soil is dry. 

This unit is poorly suited to homesite development. 
The main limitation for homesites and septic tank 
absorption fields is wetness. Drainage is needed if roads 
and building foundations are constructed. Wetness can 
be reduced by installing drain tile around the footings. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. The plants used as ground cover 
should be adapted to saline conditions. The high water 
table increases the possibility of failure of septic tank 
absorption fields. It also increases the risk of 
contaminating water supplies as a result of seepage. 
Cutbanks are not stable and are subject to caving in. 

This map unit is in capability subclass lllw, irrigated. 


142—Starbuck silt loam, 2 to 15 percent slopes. 
This shallow, well drained soil is on uplands. It formed in 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 700 to 2,000 feet. The average 
annual precipitation ranges from 6 to 11 inches, the 
average annual air temperature is about 50 degrees F, 
and the average frost-free season is 135 to 170 days. 

Typically, the surface layer is brown silt loam about 6 
inches thick. The subsoil is pale brown silt loam and 
gravelly silt loam about 10 inches thick. Basalt is at a 
depth of about 16 inches. Depth to basalt ranges from 
12 to 20 inches. In some areas the surface layer is 
stony. 

Included in this unit are areas of Scoon, Harwood, 
Burke, and Wiehl soils, areas of Rock outcrop, and areas 
of Starbuck soils that have slopes of less than 2 percent 
or more than 15 percent. 


105 


Permeability of this Starbuck soil is moderate. 
Available water capacity is low. The effective rooting 
depth is 12 to 20 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used for irrigated crops, rangeland, wildlife 
habitat, and homesites. The main irrigated crop is grain. 
Grasses and legumes are grown for hay, pasture, and 
seed. 

The main limitations for irrigated crops are depth to 
rock, steepness of slope, and the hazard of water 
erosion. Sprinkler irrigation is suited to the soil in this 
unit. It permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid loss of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should be 
adjusted to the available water capacity and the crop 
needs. 

Use of minimum tillage and return of crop residue in 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation reduces 
water erosion. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. The production of 
forage is limited by low available water capacity. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as chaining, railing, beating, 
chemical treatment, and prescribed burning. Range 
seeding is a suitable practice if the range vegetation is in 
poor condition. The unit should be seeded in fall using a 
drill when the moisture content of the soil is optimum. 
Adapted grasses and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation for homesites is shallow depth to 
rock, which hinders excavation. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

If this unit is used for septic tank absorption fields, 
shallow depth to bedrock limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. 

This map unit is in capability subclasses IVe, irrigated, 
and Vle, nonirrigated. 


143—Starbuck-Rock outcrop complex, 0 to 45 
percent slopes. This map unit is on uplands. Slope 
dominantly is about 25 percent. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 700 to 
2,000 feet. The average annual precipitation is 6 to 10 
inches, the average annual air temperature is about 50 
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degrees F, and the average frost-free season is 135 to 
170 days. 

This unit is about 50 percent Starbuck silt loam and 
about 25 percent Rock outcrop. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are areas of Kiona, Scoon, 
Bakeoven, Prosser, Ritzville, Harwood, Burke, Wiehl, and 
Shano soils. Also included are small areas of somewhat 
poorly drained soils in basins. Included areas make up 
about 25 percent of the total acreage. 

The Starbuck soil is shallow and well drained. It 
formed in loess overlying basalt. Typically, the surface 
layer is brown silt loam about 6 inches thick. The subsoil 
is pale brown silt loam and gravelly silt loam about 10 
inches thick. Basalt is at a depth of about 16 inches. 
Depth to basalt ranges from 12 to 20 inches. 

Permeability of the Starbuck soil is moderate. 
Available water capacity is low. The effective rooting 
depth is 12 to 20 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

Rock outcrop is areas of exposed bedrock. 

This unit is used as rangeland and for wildlife habitat. 
The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. The production of 

forage is limited by low available water capacity and 
areas of Rock outcrop. If the range is overgrazed, the 
proportion of preferred forage plants such as bluebunch 
wheatgrass decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. Areas that are heavily infested 
with undesirable vegetation can be improved with such 
methods as chemical treatment and prescribed burning. 

Range seeding on the Starbuck soil is a suitable 
practice if the range vegetation is in poor condition, but it 
is difficult because of the areas of Rock outcrop. Most 
areas of the soil can be seeded with a drill. The unit 
should be seeded in fall. Adapted grasses and legumes 
should be seeded. 

This map unit is in capability subclass Vils, 
nonirrigated. 


144—Starbuck-Rock outcrop complex, 45 to 60 
percent slopes. This map unit is on uplands. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 700 to 2,000 feet. The average annual 
precipitation is 6 to 10 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 170 days. 

This unit is about 45 percent Starbuck silt loam and 
about 35 percent Rock outcrop. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are areas of Kiona, Bakeoven, 
Ritzville, and Shano soils. Included areas make up about 
20 percent of the total acreage. 
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The Starbuck soil is shallow and well drained. It 
formed in loess overlying basalt. Typically, the surface 
layer is brown silt loam about 6 inches thick. The subsoil 
is pale brown silt loam and gravelly silt loam about 10 
inches thick. Basalt is at a depth of about 16 inches. 
Depth to basalt ranges from 12 to 20 inches. 

Permeability of the Starbuck soil is moderate. 
Available water capacity is low. Effective rooting depth is 
12 to 20 inches. Runoff is rapid, and the hazard of water 
erosion is high. 

Rock outcrop is areas of exposed bedrock. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation of the Starbuck soil is 
mainly bluebunch wheatgrass and Sandberg bluegrass. 
The production of forage is limited by steepness of slope 
and areas of Rock outcrop. If the range is overgrazed, 
the proportion of preferred forage plants such as 
bluebunch wheatgrass decreases and the proportion of 
less preferred forage plants such as big sagebrush and 
rabbitbrush increases. Brush control is mainly limited to 
aerial application of chemicals or prescribed burning. 
Steepness of slope and the areas of Rock outcrop limit 
access by livestock and promote overgrazing of the less 
sloping areas. Proper placement of salt licks, stock water 
tanks, and fences promote more uniform distribution of 
grazing. Aerial seeding of the Starbuck soil may be 
desirable. Seedings generally are most successful in fall. 
Adapted grasses and legumes should be seeded. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


145—Sutkin stony loam, 0 to 25 percent slopes. 
This very deep, well drained soil is on smooth 
mountaintops. it formed in colluvium and residuum 
derived dominantly from basalt and containing small 
amounts of loess. The native vegetation is mainly 
conifers, grasses, forbs, and shrubs. Elevation is 3,400 
to 4,400 feet. The average annual precipitation is 18 to 
22 inches, the average annual air temperature is about 
43 degrees F, and the average length of the growing 
season, at 28 degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1/2 inch thick. The 
surface layer is dark brown stony loam about 10 inches 
thick. The subsoil is dark yellowish brown very cobbly 
loam and extremely cobbly loam about 28 inches thick. 
The substratum to a depth of 60 inches or more is dark 
yellowish brown extremely cobbly loam. In some areas 
the subsoil is loam, gravelly loam, or very cobbly clay. 

Included in this unit are areas of Sapkin and Bocker 
soils and areas of Sutkin soils that have slopes of 25 to 
45 percent. Included areas make up about 10 percent of 
the total acreage. 

Permeability of this Sutkin soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 
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This unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine and Douglas-fir are the main 
woodland species on this unit. On the basis of a 100- 
year site curve, the mean site index is 67 for ponderosa 
pine and 81 for Douglas-fir. Yield tables for normal, 
even-aged, unmanaged stands indicate that the mean 
annual increment at culmination (CMAI) for trees 0.6 inch 
in diameter and larger is 52 cubic feet per acre for 
ponderosa pine at age 50 and 71 cubic feet per acre for 
Douglas-fir at age 40. The mean annual increment for 
trees 6.6 inches in diameter and larger at 80 years of 
age is 40 cubic feet per acre for ponderosa pine and 57 
cubic feet per acre for Douglas-fir. However, the typical 
basal area of stands on this unit is about 90 percent that 
of normal stands, and the total yield is correspondingly 
lower. 

The main limitation for the harvesting of timber is a 
short period of seasonal soil wetness. Unsurfaced roads 
and skid trails are slippery when wet, and they may be 
impassable during spring runoff or in rainy periods. 
Logging roads require suitable surfacing for year-round 
use. Rock for road construction is not readily available 
on this unit. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine and Douglas-fir seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by ponderosa pine and Douglas-fir occurs 
infrequently. The droughtiness of the soll increases 
seedling mortality, especially on south- and southwest- 
facing slopes. 

The common forest understory plants are pinegrass, 
elk sedge, yarrow, ceanothus, and Oregon-grape. The 
crown density in the areas where the woodland site 
index was measured is 30 percent. This unit is well 
suited to grazing and browsing. Seeding to adapted 
grazable vegetation following logging or burning late in 
summer or in fall generally is most successful. 

This map unit is in capability subclass Vis, 
nonirrigated. 


146—Sutkin stony loam, 25 to 45 percent slopes. 
This very deep, well drained soil is on mountainsides. It 
formed in colluvium and residuum derived dominantly 
from basalt and small amounts of loess. The native 
vegetation is mainly conifers, grasses, forbs, and shrubs. 
Elevation is 2,800 to 4,800 feet. The average annual 
precipitation is 18 to 22 inches, the average annual air 
temperature is about 43 degrees F, and the average 
length of the growing season, at 28 degrees F, is 145 to 
170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1/2 inch thick. The 
surface layer is dark brown stony loam about 10 inches 
thick. The subsoil is dark yellowish brown very cobbly 
loam and extremely cobbly loam about 28 inches thick. 
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The substratum to a depth of 60 inches or more is dark 
yellowish brown extremely cobbly loam. In some areas 
the subsoil is very cobbly clay. 

Included in this unit are about 10 percent Sapkin soils, 
about 5 percent Bocker soils, areas of Rock outcrop and 
Rubble land, and areas of Sutkin soils that have slopes 
of less than 25 percent or more than 45 percent. 

Permeability of this Sutkin soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine and Douglas-fir are the main 
woodland species on this unit. Among the trees of 
limited extent are western larch and Oregon white oak. 
On the basis of a 100-year site curve, the mean site 
index is 67 for ponderosa pine and 81 for Douglas-fir. 
Yield tables for normal, even-aged, unmanaged stands 
indicate that the mean annual increment at culmination 
(CMAI) for trees 0.6 inch in diameter and larger is 52 
cubic feet per acre for ponderosa pine at age 50 and 71 
cubic feet per acre for Douglas-fir at age 40. The mean 
annual increment for trees 6.6 inches in diameter and 
larger at 80 years of age is 45 cubic feet per acre for 
ponderosa pine and 60 cubic feet per acre for Douglas- 
fir. However, the typical basal area of stands on this unit 
is about 80 percent that of normal stands, and total yield 
is correspondingly lower. 

The main limitation for the harvesting of timber is 
steepness of slope, which makes the use of wheeled 
and tracked equipment difficult. Cable yarding systems 
are safer, and they disturb the soil less. Unsurfaced 
roads and skid trails are slippery when wet, and they 
may be impassable during spring runoff or in rainy 
periods. Logging roads require suitable surfacing for 
year-round use. Rock for road construction is available in 
included areas of Rock outcrop and Rubble land. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine and Douglas-fir seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by ponderosa pine and Douglas-fir occurs 
periodically. The droughtiness of the soil increases 
seedling mortality, especially on south- and southwest- 
facing slopes. 

The common forest understory plants are pinegrass, 
elk sedge, bitterbrush, yarrow, Oregon-grape, common 
snowberry, and ceanothus. The crown density in the 
areas where the woodland site index was measured is 
25 percent. This unit is suited to grazing and browsing. 
Seeding to adapted grazable vegetation following logging 
or burning late in summer or in fall generally is most 
successful. 

This map unit is in capability subclass Vlis, 
nonirrigated. 
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147—Sutkin stony loam, 45 to 65 percent slopes. 
This very deep, well drained soil is on mountainsides. It 
formed in colluvium and residuum derived dominantly 
from basalt and containing small amounts of loess. The 
native vegetation is mainly conifers, grasses, forbs, and 
shrubs. Elevation is 3,400 to 4,600 feet. The average 
annual precipitation is 18 to 22 inches, the average 
annual air temperature is about 43 degrees F, and the 
average length of the growing season, at 28 degrees F, 
is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1/2 inch thick. The 
surface layer is dark brown stony loam about 10 inches 
thick. The subsoil is dark yellowish brown very cobbly 
loam and extremely cobbly loam about 28 inches thick. 
The substratum to a depth of 60 inches or more is dark 
yellowish brown extremely cobbly loam. 

Included in this unit are areas of Sapkin soils, Rock 
outcrop, Rubble land, and Sutkin soils that have slopes 
of less than 45 percent. Included areas make up about 
15 percent of the total acreage. 

Permeability of this Sutkin soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine and Douglas-fir are the main 
woodland species on this unit. Among the trees of 
limited extent are Oregon white oak, western larch, and 
grand fir. On the basis of a 100-year site curve, the 
mean site index is 67 for ponderosa pine and 81 for 
Douglas-fir. Yield tables for normal, even-aged, 
unmanaged stands indicate that the mean annual 
increment at culmination (CMAI) for trees 0.6 inch in 
diameter and larger is 52 cubic feet per acre for 
ponderosa pine at age 50 and 71 cubic feet per acre for 
Douglas-fir at age 40. The mean annual increment for 
trees 6.6 inches in diameter and larger at 80 years of 
age is 40 cubic feet per acre for ponderosa pine and 65 
cubic feet per acre for Douglas-fir. However, the typical 
basal area of stands on this unit is about 70 percent that 
of normal stands, and the total yield is correspondingly 
lower. 

The main limitation for the harvesting of timber is 
Steepness of slope, which restricts the use of wheeled 
and tracked equipment in skidding operations. Cable 
yarding systems generally are safer, and they disturb the 
Soil less. Unsurfaced roads and skid trails are slippery 
when wet, and they may be impassable during spring 
runoff or in rainy periods. Logging roads require suitable 
surfacing for year-round use. Rock for road construction 
is available in included areas of Rock outcrop and 
Rubble land. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine and Douglas-fir seedlings. If 


Soll survey 


seed trees are present, natural reforestation of cutover 
areas by ponderosa pine and Douglas-fir occurs 
periodically. The droughtiness of the soil increases 
seedling mortality, especially on south- and southwest- 
facing slopes. 

The common forest understory plants are elk sedge, 
pinegrass, bitterbrush, common snowberry, and Oregon- 
grape. The crown density in the areas where the 
woodland site index was measured is 35 percent. This 
unit is well suited to browsing; however, steepness of 
slope limits access by livestock. Seeding to adapted 
grazable vegetation following logging or burning late in 
summer or in fall generally is most successful. Because 
of the steepness of slope, broadcast seeding should be 
used. 

Seeding of adapted grazable plants following logging 
or burning reduces soil erosion, preserves water guality, 
and increases the production of understory. Seeding late 
in summer or in fall is most successful. The presence of 
logging debris and steepness of slope limit seeding. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


148—Sutkin stony loam, 25 to 45 percent south 
slopes. This very deep, well drained soil is on 
mountainsides and in canyons It formed in colluvium 
and residuum derived dominantly from basalt and small 
amounts of loess. The native vegetation is mainly 
conifers, grasses, forbs, and shrubs. Elevation is 2,800 
to 4,000 feet. The average annual precipitation is 18 to 
22 inches, the average annual air temperature is about 
43 degrees F, and the average length of the growing 
season, at 28 degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1/2 inch thick. The 
surface layer is dark brown stony loam about 10 inches 
thick. The subsoil is dark yellowish brown very cobbly 
loam and extremely cobbly loam about 28 inches thick. 
The substratum to a depth of 60 inches or more is dark 
yellowish brown extremely cobbly loam. In some areas 
the subsoil is very cobbly clay, and in some small 
concave areas on terraces the subsoil is loam or gravelly 
loam. 

Included in this unit are areas of Sapkin and Bocker 
soils, areas of Rubble land and Rock outcrop, small 
convex areas of soils that have slopes of more than 45 
percent, and small concave areas of soils that have 
slopes of less than 25 percent. Included areas make up 
about 15 percent of the total acreage. 

Permeability of this Sutkin soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. | 

Ponderosa pine and Douglas-fir are the main 
woodland species on this unit. Numerous patches of 
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Oregon white oak are also present. On the basis of a 
100-year site curve, the mean site index is 49 for 
ponderosa pine and 65 for Douglas-fir. Yield tables for 
normal, even-aged, unmanaged stands indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inch in diameter and larger Is 37 cubic feet per acre 
for ponderosa pine at age 60 and 50 cubic feet per acre 
for Douglas-fir at age 50. The mean annual increment for 
trees 6.6 inches in diameter and larger at 80 years of 
age is 20 cubic feet per acre for ponderosa pine and 40 
cubic feet per acre for Douglas-fir. However, the typical 
basal area of stands on this unit is about 75 percent that 
of normal stands, and the total yield is correspondingly 
lower. 

The main limitation for the harvesting of timber is 
steepness of slope, which makes the use of wheeled 
and tracked equipment difficult. Unsurfaced roads and 
Skid trails are slippery when wet, and they may be 
impassable during spring runoff or in rainy periods. 
Logging roads require suitable surfacing for year-round 
use. Rock for road construction is available in included 
areas of Rubble land and Rock outcrop. 

Seeding establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine seedlings. If seed trees are 
present, natural reforestation of cutover areas by 
ponderosa pine occurs infrequently. The droughtiness of 
the soil increases seedling mortality. 

The common forest understory plants are elk sedge, 
pinegrass, bitterbrush, yarrow, and Oregon-grape. The 
crown density in the areas where the woodland site 
index was measured is 20 percent. This unit is suited to 
grazing and browsing. Seeding to adapted grazable 
vegetation following logging or burning late in summer or 
in fall generally is most successful. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


149—Sutkin-Rock outcrop complex, 25 to 75 
percent slopes. This map unit is on mountainsides. 
Slope is dominantly about 50 percent. The native 
vegetation is mainly conifers, grasses, forbs, and shrubs. 
Elevation is 2,800 to 4,000 feet. The average annual 
precipitation is 18 to 22 inches, the average annual air 
temperature is about 43 degrees F, and the average 
length of the growing season, at 28 degrees F, is 145 to 
170 days. 

This unit is about 55 percent Sutkin siony loam and 
about 25 percent Rock outcrop. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are areas of Sapkin soils and 
Rubble land and concave areas of soils that have slopes 
of less than 25 percent. Included areas make up about 
20 percent of the total acreage. 

The Sutkin soil is very deep and well drained. It 
formed in residuum and colluvium derived dominantly 
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from basalt and containing small amounts of loess. 
Typically, the surface is covered with a mat of partially 
decomposed organic material about 1/2 inch thick. The 
surface layer is dark brown stony loam about 10 inches 
thick. The subsoil is dark yellowish brown very cobbly 
loam and extremely cobbly loam about 28 inches thick. 
The substratum to a depth of 60 inches or more is dark 
yellowish brown extremely cobbly loam. 

Permeability of the Sutkin soll IS moderate. 6 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

Rock outcrop IS areas of exposed bedrock. It is on 
hilly to extremely steep mountainsides. 

This unit is used as grazable woodland and for wildlìfe 
habitat. 

Ponderosa pine and Douglas-fir are the main 
woodland species on the Sutkin soll. On the basis of a 
100-year site curve, the mean site index is 67 for 
ponderosa pine and 81 for Douglas-fir. Yield tables for 
normal, even-aged, unmanaged stands indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inch in diameter and larger ıs 52 cubic feet per acre 
for ponderosa pine at age 50 and 71 cubic feet per acre 
for Douglas-fir at age 40. The mean annual increment for 
trees 6.6 Inches in diameter and larger at 80 years of 
age is 40 cubic feet per acre for ponderosa pine and 65 
cubic feet per acre for Douglas-fir. However, the typical 
basal area of stands on the Sutkin soil is about 70 
percent that of normal stands, and the total yield is 
correspondingly lower. 

The main limitations for the harvesting of timber are 
steepness of slope and areas of Rock outcrop, which 
restrict the use of wheeled and tracked eguipment in 
skidding operations. Cable yarding systems generally are 
safer, and they disturb the soil less. Areas of Rock 
outcrop and Rubble land hinder cable yarding. 
Unsurfaced roads and skid trails are slippery when wet, 
and they may be impassable during spring runoff or in 
rainy periods. Logging roads require suitable surfacing 
for year-round use. Rock for road construction is readily 
available on this unit. Avoiding areas of Rock outcrop 
commonly forces yarding and skidding paths to 
converge, which increases the potential for erosion and 
soil compaction. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine seedlings. If seed trees are 
present, natural reforestation of cutover areas by 
ponderosa pine occurs infreguently. The droughtiness of 
the soll increases seedling mortality, especially on south- 
and southwest-facing slopes. The areas of Rock outcrop 
limit the even distribution of reforestation. 

The common forest understory plants are elk sedge, 
pinegrass, bitterbrush, common snowberry, and Oregon- 
grape. The crown density in the areas where the 
woodland site index was measured is 30 percent. The 
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Sutkin soil Is suited to grazing and browsing. Steepness 
of slope and the areas of Rock outcrop limit access by 
livestock and encourage overgrazing of the less sloping 
areas. The distribution of grazing in the steeply sloping 
areas of this soil can be improved by proper location of 
salt licks, stock watering facilities, and management 
fences. Seeding to adapted grazable vegetation 
following logging or burning late in summer or in fall 
generally is most successful. 

This map unit is in capability subclass Vils, 
nonirrigated. 


150—Sutkin Variant stony loam, 0 to 5 percent 
slopes. This very deep, well drained soil is on alluvial 
fans. It formed in loess overlying cobbly or gravelly 
alluvium. The native vegetation is mainly conifers, 
grasses, forbs, and shrubs. Elevation is 2,400 to 2,600 
feet. The average annual precipitation is 14 to 17 inches, 
the average annual air temperature is about 48 degrees 
F, and the average length of the growing season, at 28 
degrees F, is 150 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 1/2 inch thick. The 
surface layer is grayish brown stony loam about 8 inches 
thick. The subsoil is brown gravelly loam and pale brown 
very gravelly loam about 10 inches thick. The substratum 
to a depth of 60 inches or more is pale brown extremely 
gravelly sandy loam. In some areas the part of the soil 
profile below the surface layer is gravelly. 

Included in this unit are small areas of Wenas soils in 
poorly drained, depressional areas and Mippon soils near 
stream channels. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Sutkin Variant soil is moderate. 
Available water capacity is moderate. Effective rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is slight. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine is the main woodland species on this 
unit. On the basis of a 100-year site curve, the mean site 
index is 70 for ponderosa pine. Yield tables for normal, 
even-aged, unmanaged stands indicate that the mean 
annual increment at culmination (CMAI) for trees 0.6 inch 
in diameter and larger at 50 years of age is 55 cubic feet 
per acre. The mean annual increment for trees 6.6 
inches in diameter and larger at 80 years of age is 45 
cubic feet per acre. However, the typical basal area of 
stands on this unit is about 60 percent that of normal 
stands, and the total yield is correspondingly lower. 

The main limitation for the harvesting of timber is a 
short period of seasonal soil wetness. The numerous 
stones on the surface of many areas of this unit may 
hinder harvesting. Unsurfaced roads and skid trails are 
slippery when wet, and they may be impassable during 
spring runoff or in rainy periods. Logging roads require 
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suitable surfacing for year-round use. Rock for road 
construction is not readily available on this unit. 

Seedling mortality is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine seedlings. if seed trees are 
present, natural reforestation of cutover areas by 
ponderosa pine occurs periodically. The droughtiness of 
the soil in this unit increases seedling mortality, 
especially on south- and southwest-facing slopes. 

The common forest understory plants are elk sedge, 
pinegrass, lupine, American vetch, common snowberry, 
and ceanothus. The crown density in the areas where 
the woodland site index was measured is 25 percent. 
This unit is well suited to grazing and browsing. Seeding 
to adapted grazable vegetation following logging or 
burning late in summer or in fall generally is most 
successful. 

This unit is limited for livestock watering ponds and 
other water impoundments because of seepage. Spring 
developments, wells, and pipeline systems can be used 
to provide water for livestock. 

This map unit is in capability subclass Vis, 
nonirrigated. 


151— Taneum loam, 5 to 15 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
loess overlying weathered sandstone. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 2,300 to 3,000 feet. The average annual 
precipitation is 15 to 18 inches, the average annual air 
temperature is about 48 degrees F, and the average 
frost-free season is 120 to 135 days. 

Typically, the surface layer is dark grayish brown and 
grayish brown loam about 14 inches thick. The upper 
part of the subsoil is brown silty clay loam about 13 
inches thick, and the lower part is brown clay loam about 
16 inches thick. The upper part of the substratum is 
yellowish brown loam about 7 inches thick, and the lower 
part to a depth of 60 inches or more is brown sandy 
loam. In some areas bedrock is at a depth of 40 to 60 
inches. 

Included in this unit are areas of Rock Creek, 
McDaniel, and Roza soils. 

Permeability of this Taneum soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Spring grain can be 
grown during years when extra moisture is received. The 
amount of straw produced by spring grain generally is 
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not sufficient for erosion control unless it is very carefully 
managed. 

Growing grasses and legumes in the rotation helps to 
control erosion and to maintain or improve tilth. Erosion 
can be reduced by seeding fall grain early, stubble 
mulching, using terraces and diversions, and 
stripcropping. Seeding early in fall, either on the contour 
or across the slope, slows runoff and reduces erosion 
when the snow melts rapidly while the soil is still frozen. 
Drop structures are needed in places to control the flow 
of runoff in waterways. Waterways should be shaped 
and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, and big sagebrush. This unit 
has few limitations for the production of forage. If the 
range is overgrazed, the proportion of preferred forage 
plants such as biuebunch wheatgrass and Idaho fescue 
decreases and the proportion of less preferred forage 
plants such as rabbitbrush and big sagebrush increases. 
Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Seeding is a suitable practice if the 
range vegetation is in poor condition. The unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is suited to homesite development. The main 
limitations are shrink-swell potential and steepness of 
Slope. If buildings are constructed on this unit, properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent structural damage 
as a result of shrinking and swelling. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitations for the use of septic tank 
absorption fields is the moderately slow permeability. 
Use of sandy backfili for the trench and long absorption 
lines helps to compensate for this limitation. Slope can 
cause lateral seepage and surfacing of effluent in 
downslope areas. Lateral seepage can be avoided by 
installing absorption lines on the contour. 

This map unit is in capability subclass llle, nonirrigated. 


152—Taneum loam, 15 to 30 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
loess overlying weathered sandstone. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 2,300 to 3,000 feet. The average annual 
precipitation is 15 to 18 inches, the average annual air 
temperature is about 48 degrees F, and the average 
frost-free season is 120 to 135 days. 

Typically, the surface layer is dark grayish brown and 
grayish brown loam about 14 inches thick. The upper 
part of the subsoil is brown silty clay loam about 13 
inches thick, and the lower part is brown clay loam about 
16 inches thick. The upper part of the substratum 5 
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yellowish brown loam about 7 inches thick, and the lower 
part to a depth of 60 inches or more is brown sandy 
loam. In some areas bedrock is at a depth of 40 to 60 
inches. 

Included in this unit are areas of Rock Creek, 
McDaniel, and Roza soils. 

Permeability of this Taneum soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is rapid, and the hazard of 
water erosion is high. 

This unit is used for nonirrigated crops, rangeland, 
wildlife habitat, and homesites. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Spring grain can be 
grown during years when extra moisture is received. 

Growing grasses and legumes in the rotation helps to 
control erosion and to maintain or improve tilth. Erosion 
can be reduced by seeding fall grain early, stubble 
muiching, divided-slope farming, and stripcropping. Fall 
seeding, either on the contour or across the slope, slows 
runoff and reduces erosion when the snow melts rapidly 
while the soil is still frozen. Diversions may be needed to 
intercept runoff from higher lying areas. Drop structures 
are needed in places to control the flow of runoff in 
waterways. Waterways should be shaped and seeded to 
perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, and big sagebrush. This unit 
has few limitations for the production of forage. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass and Idaho fescue 
decreases and the proportion of less preferred forage 
plants such as rabbitbrush and big sagebrush increases. 
Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, plowing, chemical treatment, and 
prescribed burning. Range seeding is a suitable practice 
if the range vegetation is in poor condition. The unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation is steepness of slope. Dustiness can 
be a problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitations for septic tank absorption fields 
are steepness of slope and moderately slow 
permeability. Use of sandy backfill for the trench and 
long absorption lines helps to compensate for the 
moderately slow permeability. Slope can cause lateral 
seepage and surfacing of effluent in downslope areas. 

This map unit is in capability subclass iVe, 
nonirrigated. 
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153—Taneum loam, 30 to 60 percent slopes. This 
very deep, well drained soil is on uplands. It formed in 
loess overlying weathered sandstone. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 2,300 to 3,000 feet. The average annual 
precipitation is 15 to 18 inches, the average annual air 
temperature is about 48 degrees F, and the average 
frost-free season IS 120 to 135 days. 

Typically, the surface layer is dark grayish brown and 
grayish brown loam about 14 Inches thick. The upper 
part of the subsoil is brown silty clay loam about 13 
inches thick, and the lower part is brown clay loam about 
16 inches thick, The upper part of the substratum 6 
yellowish brown loam about 7 inches thick, and the lower 
part to a depth of 60 inches or more is brown sandy 
loam. In some areas bedrock is at a depth of 40 to 60 
inches. 

Included in this unit are areas of Rock Greek, 
McDaniel, and Roza soils and Rock outcrop. 

Permeability of this Taneum soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff Is very rapid, and the 
hazard of water erosion is very high. 

This unit Is used as rangeland and for wildlife habitat. 
The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, and big sagebrush. This unit 

has few limitations for the production of forage. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch vyheatgrass and Idaho fescue 
decreases and the proportion of less preferred forage 
plants such as rabbitbrush and big sagebrush increases. 
Steepness of slope limits access by livestock and 
promotes overgrazing of the less sloping areas. Proper 
placement of salt licks, livestock watering facilities, and 
fences promotes more uniform distribution of grazing. 

Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as 
chemical treatment and prescribed burning. Plant 
competition can be reduced by using chemicals. Range 
seeding is a suitable practice if the range vegetation is in 
poor condition. Use of equipment in some areas is 
limited by steepness of slope. Fall seedings generally 
are most successful. Adapted grasses and legumes 
should be seeded. 

This map unit is in capability subclass Vlle, 
nonirrigated. 


154—Taneum-Rock Creek complex, 5 to 15 
percent slopes. This map unit is on uplands. The native 
vegetation is mainly grasses, forbs, and shrubs. The 
elevation is 2,300 to 3,300 feet. The average annual 
precipitation is 15 to 18 inches, the average annual air 
temperature Is about 48 degrees F, and the average 
frost-free season is 120 to 135 days. 

This unit is about 50 percent Taneum loam and about 
30 percent Rock Creek very stony silt loam. The 
components of this unit are so intricately intermingled 
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that it was not practical to map them separately at the 
scale used. 

Included with this unit are areas of Clint and McDaniel 
soils. Included areas make up about 20 percent of the 
total acreage. 

The Taneum soil is very deep and well drained. It 
formed in loess overlying weathered sandstone. 
Typically, the surface layer is dark grayish brown and 
grayish brown loam about 14 inches thick. The upper 
part of the subsoil is brown silty clay loam about 13 
inches thick, and the lower part is brown clay loam about 
16 inches thick. The upper part of the substratum is 
yellowish brown loam about 7 inches thick, and the lower 
part to a depth of 60 inches or more is brown sandy 
loam. 

Permeability of the Taneum soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is moderate. 

The Rock Creek soil is shallow and well drained. It 
formed in loess and residuum derived dominantly from 
basalt. Typically, the surface layer is grayish brown very 
stony silt loam about 2 inches thick. The subsoil is brown 
very cobbly clay about 8 inches thick. Basalt is at a 
depth of about 10 inches. Depth to basalt ranges from 8 
to 15 inches. In some areas the surface layer is stony, 
and in some areas bedrock is at a depth of more than 
20 inches. 

Permeability of the Rock Creek soil is moderately 
slow. Available water capacity is low. Effective rooting 
depth is 8 to 15 inches. Runoff is medium, and the 
hazard of water erosion is moderate. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation of the Taneum soil is 
mainly bluebunch wheatgrass, Idaho fescue, and big 
sagebrush. This soil has few limitations for the 
production of forage. If the range is overgrazed, the 
proportion of preferred forage plants such as bluebunch 
wheatgrass and Idaho fescue decreases and the 
proportion of less preferred forage plants such as 
rabbitbrush and big sagebrush increases. 

The potential native vegetation of the Rock Creek soil 
is mainly stiff sagebrush, Sandberg bluegrass, and 
eriogonum. The main limitations for the production of 
forage are depth to rock and low available water 
capacity. If the range is overgrazed, the proportion of 
preferred forage plants such as stiff sagebrush and 
Sandberg bluegrass decreases and the proportion of 
less preferred forage plants such as forbs and annual 
grasses increases. 

Areas of the Taneum soil that are heavily infested with 
undesirable vegetation can be improved with such 
methods as chaining, railing, beating, chemical 
treatment, and prescribed burning. Range seeding on the 
Rock Creek soil is not feasible because of the low 
available water capacity and depth to rock. Range 
seeding on the Taneum soil is a suitable practice if the 
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range vegetation is in poor condition. The soil should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This map unit is in capability subclass Vis, 
nonirrigated. 


155—Tekison stony loam, 0 to 25 percent slopes. 
This very deep, well drained soil is on ridges and 
benches. It formed in residuum and colluvium derived 
from basalt and containing small amounts of loess. The 
native vegetation is mainly conifers, grasses, and shrubs. 
Elevation is 2,800 to 3,600 feet. The average annual 
precipitation ۱١ 16 to 20 inches, the average annual 
temperature is about 47 degrees F, and the average 
length of the growing season, at 28 degrees F, is 150 to 
170 days. 

Typically, the surface layer Is brown stony loam about 
4 inches thick. The upper part of the subsoil is brown 
stony loam about 8 inches thick, the next part is brown 
very cobbly clay loam about 8 inches thick, and the 
lower part to a depth of 60 inches or more is yellowish 
brown very gravelly clay and very cobbly clay. 

Included in this unit are small areas of Meystre, Odo, 
and Rock Creek soils and areas of Tekison soils that 
have slopes of more than 25 percent. 

Permeability of this Tekison soil is slow. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Ponderosa pine and Douglas-fir are the main 
woodland species on this unit. On the basis of a 100- 
year site curve, the mean site index is 69 for ponderosa 
pine and 80 for Douglas-fir. Yield tables for normal, 
even-aged, unmanaged stands indicate that the mean 
annual increment at culmination (CMAI) for trees 0.6 inch 
in diameter and larger is 54 cubic feet per acre for 
ponderosa pine at age 55 and 69 cubic feet per acre for 
Douglas-fir at age 40. The mean annual increment for 
trees 6.6 inches in diameter and larger at 80 years of 
age is 44 cubic feet per acre for ponderosa pine and 56 
cubic feet per acre for Douglas-fir. However, the typical 
basal area of stands on this unit is about 95 percent that 
of normal stands, and the total yield is correspondingly 
lower. 

The main limitation for the harvesting of timber is a 
short period of seasonal soil wetness. Unsurfaced roads 
and skid trails are slippery when wet, and they may be 
impassable during spring runoff or in rainy periods. 
Logging roads require suitable surfacing for year-round 
use. Rock for road construction is not readily available 
on this unit. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting ponderosa pine seedlings. If seed trees are 
present, natural reforestation of cutover areas by 


113 


ponderosa pine occurs infrequently. The droughtiness of 
the soil increases seedling mortality, especially on south- 
and southwest-facing slopes. 

The common forest understory plants are elk sedge, 
pinegrass, western yarrow, and bitterbrush. The crown 
density in the areas where the woodland site index was 
measured is 25 percent. This unit is well suited to 
grazing and browsing. Seeding to adapted grazable 
vegetation following logging or burning late in summer or 
in fall generally is most successful. 

This map unit is in capability subclass Vis, 
nonirrigated. 


156—Tieton fine sandy loam, 2 to 5 percent 
slopes. This deep, well drained soil is on uplands. It 
formed in loess and in material derived from andesite. 
The native vegetation is mainly grasses, forbs, and 
shrubs. Elevation is 1,500 to 2,300 feet. The average 
annual precipitation is 11 to 15 inches, the average 
annual air temperature is about 50 degrees F, and the 
average frost-free season is 135 to 150 days. 

Typically, the surface layer is grayish brown fine sandy 
loam about 9 inches thick. The upper part of the subsoil 
is brown loam about 6 inches thick, and the lower part is 
yellowish brown and brown silty clay loam and clay loam 
about 29 inches thick. The substratum is grayish brown 
loam about 4 inches thick. Andesite is at a depth of 
about 48 inches. Depth to andesite ranges from 40 to 60 
inches. In some areas the surface layer is loam or stony 
loam. In some areas sandstone is at a depth of 40 to 60 
inches, and in some areas andesite is at a depth of more 
than 60 inches. 

Included in this unit are areas of Simcoe and Rock 
Creek soils and Rock outcrop. Also included are areas of 
soils that have a high water table. 

Permeability of this Tieton soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is high. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
crops are grain and tree fruit. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitations for irrigated crops are the hazards 
of soil blowing and water erosion. Furrow, corrugation, 
and sprinkler irrigation systems are suited to the soil in 
this unit. The type of irrigation system used depends on 
the kind of crop grown. If furrow and corrugation 
irrigation systems are used, runs should be on the 
contour or across the slope. The hazard of water erosion 
can be minimized by keeping runs short. Use of sprinkler 
or drip irrigation permits the even, controlled application 
of water, reduces runoff, and minimizes the risk of 
erosion. To avoid loss of water and leaching of plant 
nutrients from overirrigation, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. Pipe, ditch 
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lining, or drop structures should be installed in irrigation 
ditches to facilitate irrigation and prevent excessive ditch 
erosion. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation, maintaining crop 
residue on the surface, and using minimum tillage reduce 
erosion. Return of crop residue to the soil also helps to 
maintain or improve the organic matter content and to 
maintain tilth. A plowpan develops in this soil from 
excessive tillage with heavy equipment. Growing annual 
cover crops in orchards and vineyards reduces erosion. 
Using vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

This unit is poorly suited to homesite development. 
The main limitations are depth to rock and shrink-swell 
potential. Bedrock hinders excavation. If buildings are 
constructed on the soil in this unit, properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent structural damage as a result of 
shrinking and swelling. Soil blowing can be a problem 
during construction on large building sites, therefore, 
these sites should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
the moderately slow permeability. Use of sandy backfill 
for the trench and long absorption lines helps to 
compensate for this limitation. 

This map unit is in capability subclass lle, irrigated. 


157—Tieton loam, 0 to 2 percent slopes. This deep, 
well drained soil is on uplands. It formed in loess and in 
material derived from andesite. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 1,500 to 
2,300 feet. The average annual precipitation is 11 to 15 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season is 135 to 
150 days. 

Typically, the surface layer is grayish brown loam 
about 9 inches thick. The upper part of the subsoil is 
brown loam about 6 inches thick, and the lower part is 
yellowish brown and brown silty clay loam and clay loam 
about 29 inches thick. The substratum is grayish brown 
loam about 4 inches thick. Andesite is at a depth of 
about 48 inches. Depth to andesite ranges from 40 to 60 
inches. In some areas the surface layer is stony, and in 
some areas sandstone is at a depth of 40 to 60 inches. 

Included in this unit are small areas of Simcoe, Rock 
Greek, and Ritzville soils and Rock outcrop. Also 
included are areas of soils that have a seasonal high 
water table. 

Permeability of this Tieton soil is moderately slow. 
Available water holding capacity is high. Effective rooting 
depth is 40 to 60 inches. Runoff is slow, and the hazard 
of water erosion is slight. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
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crops are grain and tree fruit. Grasses and legumes are 
grown for hay, pasture, and seed. 

This unit has few limitations for irrigated crops. Furrow, 
corrugation, drip, and sprinkler irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. Use of sprinkler or 
drip irrigation permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of irrigation water should 
also be adjusted to the available water capacity and the 
crop needs. Pipe, ditch lining, or drop structures should 
be installed in irrigation ditches to facilitate irrigation and 
prevent excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or increase the organic matter 
content, help to maintain tilth, and increase the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Use of cover crops reduces erosion in orchards 
and vineyards. A plowpan develops in this soil, but it can 
be broken by chiseling or subsoiling when the soil is dry. 
Using vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

This unit is poorly suited to homesite development. 
The main limitations for homesites are depth to rock and 
shrink-swell potential. The bedrock hinders excavation. If 
buildings are constructed on the soil in this unit, properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent structural damage 
as a result of shrinking and swelling. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitation for septic tank absorption fields is 
moderately slow permeability. Use of sandy backfill for 
the trench and long absorption lines helps to 
compensate for this limitation. 

This map unit is in capability class |, irrigated. 


158—Tieton loam, 2 to 5 percent slopes. This deep, 
well drained soil is on uplands. It formed in loess and in 
material derived from andesite. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 1,500 to 
2,300 feet. The average annual precipitation is 11 to 15 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season is 135 to 
150 days. 

Typically, the surface layer is grayish brown loam 
about 9 inches thick. The upper part of the subsoil is 
brown loam about 6 inches thick, and the lower part is 
yellowish brown and brown silty clay loam and clay loam 
about 29 inches thick. The substratum is grayish brown 
loam about 4 inches thick. Andesite is at a depth of 
about 48 inches. Depth to andesite ranges from 40 to 60 
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inches. In some areas the surface layer is fine sandy 
loam or is stony, and in some small areas sandstone is 
at a depth of 40 to 60 inches. 

Inciuded in this unit are areas of Simcoe, Rock Creek, 
and Ritzville soils, Rock outcrop, and soils that have a 
seasonal high water table. 

Permeability of this Tieton soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is slow, and the hazard of 
water erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
crops are grain and tree fruit. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitation for irrigated crops is the hazard of 
water erosion. Furrow, corrugation, drip, and sprinkler 
irrigation systems are suited to the soil in this unit. The 
type of system used depends on the kind of crop grown. 
If furrow or corrugation irrigation systems are used, runs 
should be on the contour or across the slope. The risk of 
erosion can be minimized by keeping the runs short. Use 
of sprinkler or drip irrigation permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. 

Cuitivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. Pipe, 
ditch lining, or drop structures should be installed in 
irrigation ditches to facilitate irrigation and prevent 
excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Use of annual or perennial cover crops during 
the irrigation season reduces erosion in orchards and 
vineyards. A plowpan develops in this soil, but it can be 
broken by chiseling or subsoiling when the soil is dry. 
Using vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

This unit is poorly suited to homesite development. 
The main limitations are depth to rock and shrink-swell 
potential. The bedrock hinders excavation. If buildings 
are constructed on the soil in this unit, properly 
designing foundations and footings and diverting runoff 
away from buildings help to prevent structural damage 
as a result of shrinking and swelling. Dustiness can be a 
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problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitation for septic tank absorption fields is 
the moderately slow permeability. Use of sandy backfill 
for the trench and long absorption lines helps to 
compensate for this limitation. 

This map unit is in capability subclass lle, irrigated. 


159—-Tieton loam, 5 to 8 percent slopes. This deep, 
well drained soil is on uplands. It formed in loess and in 
material derived from andesite. The native vegetation is 
mainly grasses, forbs, and shrubs. Elevation is 1,500 to 
2,300 feet. The average annual precipitation is 11 to 15 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season is 135 to 
150 days. 

Typically, the surface layer is grayish brown loam 
about 9 inches thick. The upper part of the subsoil is 
brown loam about 6 inches thick, and the lower part is 
yellowish brown and brown silty clay loam and clay loam 
about 29 inches thick. The substratum is grayish brown 
loam about 4 inches thick. Andesite is at a depth of 
about 48 inches. Depth to andesite ranges from 40 to 60 
inches. In some areas the surface layer is fine sandy 
loam, and in a few small areas sandstone is at a depth 
of 40 to 60 inches. 

Included in this unit are areas of Simcoe, Rock Creek, 
and Ritzville soils, areas of Rock outcrop, and areas of 
soils that have a seasonal high water table. 

Permeability of this Tieton soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used for irrigated field and orchard crops 
(fig. 5), for wildlife habitat, and as homesites. The main 
irrigated crops are grain and tree fruit. Grasses and 
lequmes are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
The type system used depends on the kind of crop 
grown. Use of these irrigation systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
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Soil survey 


Figure 5.—Orchard on Tieton loam, 5 to 8 percent slopes, in the center. Wind machines m the orchard reduce the hazard of frost. 


the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation reduces 
water erosion. Growing cover crops helps to control 
erosion in orchards and vineyards. A plowpan develops 
in this soil; however, it can be broken by chiseling or 
subsoiling when the soil is dry. 

This unit is poorly suited to homesite development. 
The main limitations are depth to rock and shrink-swell 
potential. The bedrock hinders excavation. If building are 
constructed on the soil in this unit, properly designing 
foundations and footings and diverting runoff away from 
buildings help to prevent structural damage as a result of 
shrinking and swelling. Dustiness can be a problem 
during construction on large building sites; therefore, 
these sites should be disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
the moderately slow permeability. Use of sandy backfill 


for the trench and long absorption lines helps to 
compensate for this limitation. 
This map unit is in capability subclass llle, irrigated. 


160—Tieton loam, 8 to 15 percent slopes. This 
deep, well drained soil is on uplands. It formed in loess 
and in material derived from andesite. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,500 to 2,300 feet. The average annual 
precipitation is 11 to 15 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 150 days. 

Typically, the surface layer is grayish brown loam 
about 9 inches thick. The upper part of the subsoil is 
brown loam about 6 inches thick, and the lower part is 
yellowish brown and brown silty clay loam and clay loam 
about 29 inches thick. The substratum is grayish brown 
loam about 4 inches thick. Andesite is at a depth of 
about 48 inches. Depth to andesite ranges from 40 to 60 
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inches. In some areas sandstone is at a depth of 40 to 
60 inches. 

Included in this unit are areas of Simcoe, Rock Creek, 
and Ritzville soils, areas of Rock outcrop, small areas of 
soils that have a seasonal high water table, and areas of 
Tieton soils that have slopes of less than 8 percent. 

Permeability of this Tieton soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
Is 40 to 60 inches. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain and tree 
fruit. Grasses and legumes are grown for hay, pasture, 
and seed. Å cover crop is grown in orchards. 

The main limitations for irigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid loss of water and leaching of 
plant nutrients from overrrrigation, applications of 
irrigation water should also be adjusted to the available 
water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation reduces 
water erosion. Use of annual or perennial cover crops 
reduces erosion in orchards. A plowpan develops in this 
Soil; however, it can be broken by chiseling or subsoiling 
when the soil is dry. 

The main limitations for nonirrigated crops are the 
hazard of water erosion and low annual precipitation. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall arain early, stubble mulching, 
using terraces and diversions, and stripcropping. Seeding 
early in fall, either on the contour or across the slope, 
slows runoff and reduces erosion when the snow melts 
rapidly while the soil is still frozen. Drop structures are 
needed in places to control the flow of runoff in 
waterways. Waterways should be shaped and seeded to 
perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, and big sagebrush. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass and Idaho fescue 
decreases and the proportion of less preferred forage 
plants such as rabbitbrush and big sagebrush increases. 
Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, beating, chemical treatment, and prescribed 
burning. Range seeding is a suitable practice if the range 
vegetation is in poor condition. The unit should be 
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seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations are steepness of slope, depth to 
rock, and shrink-swell potential. The bedrock hinders 
excavation. If buildings are constructed on the soil in this 
unit, properly designing foundations and footings and 
diverting runoff away from buildings help to prevent 
structural damage as a result of shrinking and swelling. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

The main limitation for septic tank absorption fields is 
the moderately slow permeability. Use of sandy backfill 
for the trench and long absorption lines helps to 
compensate for this limitation. Slope can cause lateral 
seepage and surfacing of effluent in downslope areas. 
Lateral seepage can be reduced by installing absorption 
lines on the contour. 

This map unit is in capability subclasses IVe, irrigated, 
and llle, nonirrigated. 


161—Tieton loam, 15 to 30 percent slopes. This 
deep, well drained soil is on uplands. It formed in loess 
and in material derived from andesite. The native 
vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,500 to 2,300 feet. The average annual 
precipitation is 11 to 15 inches, the average annual air 
temperature is about 48 degrees F, and the average 
frost-free season is 135 to 150 days. 

Typically, the surface layer is grayish brown loam 
about 9 inches thick. The upper part of the subsoil is 
brown loam about 6 inches thick, and the lower part is 
yellowish brown and brown silty clay loam and clay loam 
about 29 inches thick. The substratum is grayish brown 
loam about 4 inches thick. Andesite is at a depth of 
about 48 inches. Depth to andesite ranges from 40 to 60 
inches. In some areas sandstone is at a depth of 40 to 
60 inches. 

Included in this unit are areas of Simcoe, Rock Creek, 
and Ritzville soils and Rock outcrop. 

Permeability of this Tieton soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is rapid, and the hazard of 
water erosion is high. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, wildlife habitat, rangeland and 
homesites. The main irrigated crops are grain and tree 
fruit. Grass and legumes are grown for hay, pasture, and 
seed. A cover crop is grown in orchards. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid loss of water and leaching of 
plant nutrients from overirrigation, applications of 
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irrigation water should also be adjusted to the available 
water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation reduces 
water erosion. Growing perennial cover crops reduces 
erosion in orchards and vineyards. A plowpan develops 
in this soil; however, it can be broken by chiseling or 
subsoiling when the soil is dry. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, à cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
divided-slope farming, and stripcropping. Seeding in fall, 
either on the contour or across the slope, slows runoff 
and reduces erosion when the snow melts rapidly while 
the soil is still frozen. Drop structures are needed in 
places to control the flow of runoff in waterways. 
Waterways should be shaped and seeded to perennial 
grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Idaho fescue, and big sagebrush. If the 
range is overgrazed, the proportion of preferred forage 
plants such as bluebunch wheatgrass and Idaho fescue 
decreases and the proportion of less preferred forage 
plants such as rabbitbrush and big sagebrush increases. 
Areas that are heavily infested with undesirable 
vegetation can be improved by such methods as railing, 
chaining, plowing, beating, chemical treatment, and 
prescribed burning. Range seeding is a suitable practice 
if the range vegetation is in poor condition. The unit 
should be seeded in fall using a drill. 

This unit is poorly suited to homesite development. 
The main limitation is steepness of slope. Dustiness can 
be a problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitations for septic tank absorption fields 
are steepness of slope and the moderately slow 
permeability. Use of long absorption lines and sandy 
backfill for the trench helps to compensate for the 
moderately slow permeability. Slope can cause lateral 
seepage and surfacing of effluent in downslope areas. 

This map unit is in capability subclasses IVe, irrigated 
and nonirrigated. 


162—Tieton-Rock outcrop complex, 0 to 30 
percent slopes. This map unit is on uplands (fig. 6). The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 1,500 to 2,300 feet. The average annual 
precipitation is 11 to 15 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 150 days. 


Soil survey 


This unit is about 60 percent Tieton loam and about 
25 percent Rock outcrop. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are areas of Hitzville and Simcoe 
soils. Included areas make up about 15 percent of the 
total acreage. 

The Tieton soil is deep and well drained. It formed in 
loess and in material derived from andesite. Typically, 
the surface layer is grayish brown loam about 9 inches 
thick. The upper part of the subsoil is brown loam about 
6 inches thick, and the lower part is yellowish brown and 
brown silty clay loam and clay loam about 29 inches 
thick. The substratum is grayish brown loam about 4 
inches thick. Andesite is at a depth of about 48 inches. 
Depth to andesite ranges from 40 to 60 inches. In some 
areas sandstone is at a depth of 40 to 60 inches, and in 
some areas andesite or sandstone is at a depth of more 
than 60 inches. 

Permeability of the Tieton soil is moderately slow. 
Available water capacity is high. Effective rooting depth 
is 40 to 60 inches. Runoff is medium, and the hazard of 
water erosion is moderate. 

Rock outcrop is areas of exposed bedrock. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation on the Tieton soil is 
mainly bluebunch wheatgrass, idaho fescue, and big 
sagebrush. If the range is overgrazed, the proportion of 
preferred forage plants such as bluebunch wheatgrass 
and Idaho fescue decreases and the proportion of less 
preferred forage plants such as rabbitbrush and big 
sagebrush increases. Areas that are heavily infested with 
undesirable vegetation can be improved by such 
methods as chemical treatment and prescribed burning. 
Because the areas of the Tieton soil are not large 
enough to effectively seed using a drill, proper range 
use, deterred grazing, and rotation grazing are the most 
effective methods of range management and erosion 
control. Fences are needed in most areas to prevent 
cattle from grazing in adjacent orchards. 

This map unit is in capability subclass Vis, 
nonirrigated. 


163—Toppenish silt loam. This very deep, artificially 
drained soil is on flood plains. It formed in alluvium. 
Slope is 0 to 2 percent. The native vegetation is water- 
tolerant grasses and deciduous trees. Elevation is 700 to 
1,800 feet. The average annual precipitation is 8 to 10 
inches, the average annual air temperature is about 51 
degrees F, and the average frost-free season is 130 to 
180 days. 

Typically, the surface layer is dark grayish brown, 
strongly alkaline silt loam about 4 inches thick. The 
upper part of the subsoil is gray, strongly alkaline silty 
clay loam about 10 inches thick, and the lower part is 
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Figure 6 —Typical area of Tieton-Hock outcrop complex, 0 to 30 percent slopes. Grasses and orchard are on Tieton soils in 
foreground. 


gleyed, dark grayish brown and brown, moderately 
alkaline and mildly alkaline silt loam about 36 inches 
thick. The substratum to a depth of 60 inches or more is 
brown, mildly alkaline extremely gravelly sand. In some 
areas the surface layer is silty clay loam. 


Included in this unit are small areas of Wenas, Track, 
Kittitas, Fiander, Esquatzel, and Naches soils and areas 
of Toppenish soils that have not been artificially drained. 


Permeability of this Toppenish soil is moderately slow 
to the substratum and very rapid through it. Available 
water capacity is high. Effective rooting depth is limited 
by a seasonal high water table that is at a depth of 24 to 
48 inches from June to November. Runoff is very slow, 
and the hazard of water erosion is slight. This unit is 
subject to rare periods of flooding. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. Where areas of this unit are drained, 
the main irrigated crops are asparagus, corn, grain, and 


peas. Grasses and legumes are grown for hay and 
pasture. 

The main limitation for irrigated crops is wetness. 
Deep-rooted crops are suited to areas where a drainage 
system has been installed and is maintained. Dikes are 
effective in diverting floodwater and they need to be 
maintained to provide continuing protection from 
flooding. If drainage systems are not maintained, the soil 
in this unit has a high water table during the irrigation 
season. 

Furrow, corrugation, drip, and sprinkler irrigation 
systems are suited to the soil in this unit. The type of 
irrigation system used depends on the kind of crop 
grown. If surface systems are used, the risk of erosion 
can be minimized by keeping runs short. Use of sprinkler 
and drip irrigation systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. To avoid loss of water and leaching of 
plant nutrients from overirrigation, applications of 
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irrigation water should also be adjusted to the available 
water capacity and the crop needs. 

Proper timing of minimum tillage and return of crop 
residue to the soil help to avoid soil compaction, help to 
maintain or improve the organic matter content, help to 
maintain tilth, and improve the water infiltration rate. 
Using a cropping system that includes close-growing, 
high-residue crops in the rotation and maintaining crop 
residue on the surface reduce water erosion. Using 
vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. A plowpan develops in this 
soil; however, it can be broken by chiseling or subsoiling 
when the soil is dry. 

Where the soll in this unit is not adequately drained, 
the main limitations for use as homesites are the hazard 
of flooding and wetness. Dikes and channels that have 
outlets to bypass floodwater can be used to protect 
buildings. Wetness can be reduced by installing drain tile 
around footings. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. Ground cover 
that is adapted to alkaline soil should be used. 

The main limitations for septic tank absorption fields 
are wetness and the moderately slow permeability. 
Moderately slow permeability and the seasonal high 
water table increase the possibility of failure of septic 
tank absorption fields. 

This map unit is in capability subclass lllw, irrigated. 


164—Torriorthents, steep. These shallow and 
moderately deep, well drained soils are on uplands. They 
formed in material derived from mixed sources and 
containing a small amount of loess. Slope is 30 to 60 
percent. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 1,600 to 2,000 feet. The 
average annual precipitation is 8 to 12 inches, the 
average annual air temperature is about 50 degrees F, 
and the average frost-free season is 135 to 160 days. 

No single profile is typical of Torriorthents, but one 
commonly observed in the survey area has a surface 
layer of brown gravelly sandy loam about 4 inches thick. 
The underlying material is light brownish gray very 
gravelly sandy loam and gravelly sand about 27 inches 
thick. Soft, tuffaceous sandstone is at a depth of about 
31 inches. Depth to sandstone, old gravelly alluvium, or 
lake sediment ranges from 10 to 40 inches. Texture of 
these soils varies widely within short distances. In some 
areas the surface layer is very gravelly. 

Included in thus unit are Roza, Harwood, Gorst, and 
Cowiche soils and areas of Rock outcrop. 

Permeability of Torriorthents is rapid to the sandstone 
and slow through it. Available water capacity ranges from 
low to high. Effective rooting depth is IO to 40 inches. 
Runoff is very rapid, and the hazard of water erosion IS 
very high. 

This unit is used as rangeland and for wildlife habitat. 


Soll survey 


The potential native vegetation is mainly bluebunch 
wheatgrass, Sandberg bluegrass, and big sagebrush. 
The main limitation for the production of forage is low 
available water capacity. If the range is overgrazed, the 
proportion of preferred forage plants such as bluebunch 
wheatgrass decreases and the proportion of less 
preferred forage plants such as big sagebrush and 
rabbitbrush increases. Brush control is limited to aerial 
chemical applications and prescribed burning because of 
the steepness of slope and hazard of water erosion. 
Seeding is not feasible because of the low available 
water capacity. Steepness of slope limits access by 
livestock and promotes overgrazing of the less sloping 
areas. Proper location of salt licks, stock water, and 
fences promotes more uniform distribution of grazing. 
Other management practices suitable for use on this unit 
are proper range use, deferred grazing, and rotation 
grazing. 

This map unit is in capability subclass Vlle, 
nonırrigated. 


165—Track loam. This very deep, artificially drained 
soil is on flood plains. It formed in mixed alluvium. Slope 
is 0 to 2 percent. The native vegetation is vvater-tolerant 
grasses and forbs. Elevation is 800 to 1,500 feet. The 
average annual precipitation is 8 to 10 inches, the 
average annual air temperature is about 51 degrees F, 
and the average frost-free season is 130 to 180 days. 

Typically, the surface layer is dark grayish brown, 
strongly alkaline loam about 14 inches thick. The upper 
part of the subsoil is grayish brown, strongly alkaline very 
gravelly loam about 7 inches thick, and the lower part is 
brown, strongly alkaline very gravelly loam about 5 
inches thick. The substratum to a depth of 60 inches or 
more is brown, moderately alkaline very gravelly loamy 
sand. In some areas the surface layer is silty clay loam 
or very gravelly loam. 

Included in this unit are areas of Ashue, Toppenish, 
Weirman, and Zillah soils. Also included are areas of 
salt- and alkali-affected soils, ponded soils, and Track 
soils that have not been artificially drained or have 
slopes of more than 2 percent. 

Permeability of this Track soil is moderately slow. 
Available water capacity is moderate. Effective rooting 
depth is limited by a seasonal high water table that is at 
a depth of 24 to 48 inches from June to November. 
Runoff is very slow, and the hazard of water erosion is 
slight. This soil is subject to rare periods of flooding. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. The main irrigated crops are 
asparagus, corn, grain, and peas. Grasses and legumes 
are grown for hay and pasture. 

The main limitations for irrigated crops are wetness 
and low available water capacity. Deep-rooted crops are 
suited to areas where a drainage system has been 
installed and maintained. Dikes are effective in diverting 
floodwater, but they need to be maintained to provide 
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continuing protection from flooding. If drainage systems 
are not maintained, the soil in this unit has a high water 
table during the irrigation season. 

Furrow, corrugation, drip, and sprinkler irrigation 
systems are suited to the soil in this unit. The type of 
irrigation system used depends on the kind of crop 
grown. If surface irrigation is used, the risk of erosion 
can be minimized by keeping runs short. Use of sprinkler 
or drip irrigation permits the even, controlled application 
of water, reduces runoff, and minimizes the risk of 
erosion. To avoid loss of water and leaching of plant 
nutrients from overirrigation, applications of irrigation 
water should be adjusted to the available water capacity, 
the water intake rate, and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to avoid compaction, to maintain or improve 
the organic matter content, to maintain tilth, and to 
improve the water infiltration rate. Using a cropping 
system that includes close-growing, high-residue crops in 
the rotation and maintaining crop residue on the surface 
reduce water erosion. Using vegetated filter strips at the 
end of rows or using sediment ponds, or both, reduces 
the volume of sediment in the tailwater. A plowpan 
develops in this soil; however, it can be broken by 
chiseling or subsoiling when the soil is dry. Exposing the 
very gravelly subsoil during leveling should be avoided. 
Shallow cuts are feasible in some areas. 

This unit is poorly suited to homesite development. 
The main limitations are the hazard of flooding and 
wetness. Dikes and channels that have outlets to bypass 
floodwater can be used to protect buildings from 
flooding. Wetness can be reduced by installing drain tile 
around footings. Dustiness can be a problem during 
construction on large building sites; therefore, these sites 
should be disturbed as little as possible. 

The main limitations for septic tank absorption fields 
are wetness and seepage. The seasonal high water 
table can increase the possibility of the failure of 
absorption fields. Care should be taken to prevent the 
contamination of water supplies as a result of seepage. 

This map unit is in capability subclass lllw, irrigated. 


166—Tumac very stony sandy loam, 5 to 45 
percent slopes. This very deep, well drained soil is on 
south-facing side slopes of uplands and mountains. It 
formed in colluvium derived from basalt and andesite 
and containing volcanic ash. The native vegetation is 
mainly conifers, grasses, forbs, and shrubs. Elevation is 
4,100 to 5,200 feet. The average annual precipitation is 
30 to 60 inches, the average annual air temperature is 
about 43 degrees F, and the average length of the 
growing season, at 28 degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 2 inches thick. The 
upper part of the surface layer is brown very stony sandy 
loam about 4 inches thick, and the lower part is brown 
very gravelly loam about 11 inches thick. The upper part 
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of the subsoil is yellowish brown very gravelly loam 
about 15 inches thick, and the lower part to a depth of 
60 inches or more is yellowish brown and strong brown 
extremely gravelly loam. In some areas the subsoll is 
gravelly loam. 

Included in this unit are areas of Tumac soils that have 
slopes of 45 to 60 percent and poorly drained soils in 
small depressional areas. 

Permeability of this Tumac soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Lodgepole pine, grand fir, and Douglas-fir are the main 
woodland species on the soil in this unit. Among the 
trees of limited extent are ponderosa pine, western larch, 
Engelmann spruce, and subalpine fir. On the basis of a 
100-year site curve, the mean site index is 88 for 
Douglas-fir, 87 for grand fir, 90 for lodgepole pine, and 
73 for ponderosa pine. Yield tables for normal, even- 
aged, unmanaged stands of Douglas-fir indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inch in diameter and larger at 40 years of age is 82 
cubic feet per acre. The mean annual increment for 
Douglas-fir trees 6.6 inches in diameter and larger at 80 
years of age is 70 cubic feet per acre. The mean annual 
increment at culmination for lodgepole pine at 100 years 
of age is about 100 cubic feet per acre. However, the 
typical basal area of stands on this unit is about 85 
percent that of normal stands, and the total yield is 
correspondingly lower. 

The main limitation for the harvesting of timber is the 
difficulty of using wheeled and tracked equipment where 
slopes are more than 30 percent. Use of wheeled and 
tracked equipment when the soil is moist can produce 
ruts, compact the soil, and damage tree roots. 
Unsurfaced roads and skid trails are soft and slippery 
when wet, and they may be impassable during spring 
runoff or in rainy periods. Logging roads require suitable 
surfacing for year-round use. Rock for road construction 
is not readily available on this unit. Steep skid trails and 
firebreaks are subject to rilling and gullying unless 
adequate water bars are provided or they are protected 
by plant cover. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting Douglas-fir and ponderosa pine seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by grand fir and lodgepole pine occurs readily. 
This can delay establishment of planted seedlings. 

The common forest understory plants are elk sedge, 
pinegrass, lupine, pachystima, and Oregon-grape. The 
crown density in the areas where the woodland site 
index was measured is 25 percent. This unit is well 
suited to grazing and browsing. Seeding to adapted 
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grazable vegetation following logging or burning late in 
summer or in fall generally is most successful. 

This map unit is in capability subclass VIIs, 
nonirrigated. 


167—Tumac very stony sandy loam, 45 to 65 
percent slopes. This very deep, well drained soil is on 
south-facing mountainsides. It formed in colluvium 
derived from basalt and andesite and containing volcanic 
ash. The native vegetation is mainly conifers, grasses, 
forbs, and shrubs. Elevation is 4,100 to 5,200 feet. The 
average annual precipitation is 30 to 60 inches, the 
average annual air temperature is about 43 degrees F, 
and the average length of the growing season, at 28 
degrees F, is 145 to 170 days. 

Typically, the surface is covered with a mat of partially 
decomposed organic material about 2 inches thick. The 
upper part of the surface layer is brown very stony sandy 
loam about 4 inches thick, and the lower part is brown 
very gravelly loam about 11 inches thick. The upper part 
of the subsoil is yellovvish brown very gravelly loam 
about 15 Inches thick, and the lower part to a depth of 
60 inches or more is yellowish brown and strong brown 
extremely gravelly loam. In some areas the subsoll is 
gravelly loam. 

Included in this unit is about 10 percent Rock outcrop 
and Rubble land. Also included are areas of Tumac soils 
that have slopes of less than 45 percent. 

Permeability of this Tumac soil is moderate. Available 
water capacity is moderate. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used as grazable woodland and for wildlife 
habitat. 

Lodgepole pine, grand fir, and Douglas-fir are the main 
woodland species on the soil in this unit. Among the 
trees of limited extent are ponderosa pine, western larch, 
Engelmann spruce, and subalpine fir. On the basis of a 
100-year site curve, the mean site index is 88 for 
Douglas-fir, 87 for grand fir, 90 for lodgepole pine, and 
73 for ponderosa pine. Yield tables for normal, even- 
aged, unmanaged stands of Douglas-fir indicate that the 
mean annual increment at culmination (CMAI) for trees 
0.6 inch in diameter and larger at 40 years of age is 82 
cubic feet per acre. The mean annual increment for 
Douglas-fir trees 6.6 inches in diameter and larger at 80 
years of age is 70 cubic feet per acre. The mean annual 
increment at culmination is about 100 cubic feet per acre 
for lodgepole pine at 100 years of age. However, the 
typical basal area of stands on this unit is about 85 
percent that of normal stands, and the total yield is 
correspondingly lower. 

The main limitation for the harvesting of timber is 
steepness of slope, which restricts the use of wheeled 
and tracked equipment in skidding operations. Cable 
yarding systems generally are safer, and they disturb the 
soil less. Use of wheeled and tracked equipment when 
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the soll is moist can produce ruts, compact the soil, and 
damage tree roots. Unsurfaced roads and skid trails are 
soft and slippery when wet, and they may be impassable 
during spring runoff or in rainy periods. Logging roads 
require suitable surfacing for year-round use. Rock for 
road construction is available in the included areas of 
Rock outcrop and Rubble land. Steep yarding paths, skid 
trails, and firebreaks are subject to rilling and gullying 
unless adequate water bars are provided or they are 
protected by plant cover. 

Seedling establishment is the main concern in the 
production of timber. Reforestation can be accomplished 
by planting Douglas-fir and ponderosa pine seedlings. If 
seed trees are present, natural reforestation of cutover 
areas by grand fir and lodgepole pine occurs readily. 
This can delay establishment of planted seedlings. 

The common forest understory plants are elk sedge, 
pinegrass, lupine, pachystima, and Oregon-grape. The 
crown density in the areas where the woodland site 
index was measured is 25 percent. This unit is suited to 
browsing. The main limitation for the production of 
forage is steepness of slope, which limits access by 
livestock. Seeding to adapted grazable vegetation 
following logging or burning late in summer or in fall 
generally is most successful. Because of the steepness 
of slope, broadcast seeding should be used. 

This map unit is in capability subclass Vils, 
nonirrigated. 


168—Umapine silt loam, 0 to 5 percent slopes. This 
very deep, somewhat poorly drained, salt- and alkali- 
affected soil is on flood plains and low terraces. It 
formed in alluvium. The native vegetation is mainly salt- 
and alkali-tolerant grasses, forbs, and shrubs. Elevation 
is 650 to 900 feet. The average annual precipitation is 6 
to 9 inches, the average annual air temperature is about 
50 degrees F, and the average frost-free season is 130 
to 180 days. 

Typically, the surface layer is light brownish gray, very 
strongly alkaline silt loam about 7 inches thick. The 
underlying material to a depth of 60 inches or more is 
light brownish gray and light gray, very strongly alkaline 
and strongly alkaline silt loam. In some areas the surface 
layer is dark gray. 

Included in this unit are areas of Esquatzel, Toppenish, 
and Warden soils. Also included are areas of soils that 
are underlain by a hardpan at a depth of 20 to 40 
inches. 

Permeability of this Umapine soil is moderate. 
Available water capacity is high. Effective rooting depth 
is limited by a seasonal high water table that is at a 
depth of 12 to 42 inches from November to June. Runoff 
is very slow, and the hazard of water erosion is slight. 
The soil is subject to occasional periods of flooding in 
spring. 

This unit is used as rangeland and for wildlife habitat. 
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The potential native vegetation is mainly basin wildrye, 
inland saltgrass, and black greasewood. The main 
limitations for the production of forage are seasonal soil 
vvetness and the alkalinity of the soil. If the range is 
overgrazed, the proportion of preferred forage plants 
such as basin wildrye decreases and the proportion of 
less preferred forage plants such as inland saltgrass and 
quackgrass increases. Areas that are heavily infested 
with undesirable vegetation can be improved by such 
methods as railing, chaining, beating, plowing, chemical 
treatment, and prescribed burning. Range seeding is a 
suitable practice if the range vegetation is in poor 
condition. The unit should be seeded in fall using a drill. 
Grasses adapted to the alkaline condition of the soil 
should be seeded. 

This map unit is in capability subclass Vlw, 
nonirrigated. 


169—Umapine silt loam, drained, 0 to 2 percent 
slopes. This very deep, artificially drained, salt- and 
alkali-affected soil is on flood plains and low terraces. İt 
formed in alluvium. The native vegetation is mainly salt- 
and alkali-tolerant grasses, forbs, and shrubs. Elevation 
is 650 to 900 feet. The average annual precipitation is 6 
to 9 inches, the average annual air temperature is about 
50 degrees F, and the average frost-free season is 130 
to 180 days. 

Typically, the surface layer is light brownish gray, very 
strongly alkaline silt loam about 7 inches thick. The 
underlying material to a depth of 60 inches or more is 
light brownish gray and light gray, very strongly alkaline 
and strongly alkaline silt loam. In some areas the surface 
layer is dark gray. 

Included in this unit are areas of Esquatzel, Toppenish, 
Kittitas, and Warden soils. Also included are areas of 
soils that are underlain by a hardpan at a depth of 20 to 
40 inches and areas of Umapine soils that have not 
been artificially drained. 

Permeability of this Umapine soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. A seasonal high water table is at a 
depth of 24 to 48 inches from November to June. Runoff 
is very slow, and the hazard of water erosion is slight. 
The soil is subject to rare periods of flooding. 

This unit is used for irrigated crops, wildlife habitat, 
and homesites. The main irrigated crops are asparagus, 
corn, hops, grain, and peas. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitations for irrigated crops are wetness, 
alkalinity, and the hazard of water erosion. Reclamation 
of the soil in this unit may require the addition of such 
amendments as gypsum, sulfur, or ferric sulfate to 
facilitate leaching and reduce alkalinity. Unless drainage 
systems are maintained, the soil has a seasonal high 
water table during the irrigation season. Dikes need to 
be maintained to provide continuing protection from 
flooding. 
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Furrow, corrugation, and sprinkler irrigation systems 
are suited to the soil in this unit. The type of system 
used depends on the kind of crop grown. If surface 
irrigation is used, the hazard of erosion can be minimized 
by keeping runs short. Sprinkler irrigation permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Proper timing of tillage, use of minimum tillage, and 
return of crop residue to the soil help to avoid 
compaction, help to maintain or improve the organic 
matter content, help to maintain tilth, and improve the 
water infiltration rate. Using a cropping system that 
includes close-growing, high-residue crops in the rotation 
and maintaining crop residue on the surface reduce 
water erosion. Using vegetated filter strips at the end of 
rows or using sediment ponds, or both, reduces the 
volume of sediment in the tailwater. 

This unit is poorly suited to homesite development. 
The main limitations are the hazard of flooding and 
wetness. Flooding can be controlled by the use of dikes 
and channels that have outlets to bypass floodwater. 
Wetness can be reduced by installing drain tile around 
footings. Dustiness can be a problem during construction 
on large building sites; therefore, these sites should be 
disturbed as little as possible. 

The main limitation for septic tank absorption fields is 
wetness. Deep drainage helps to overcome this 
limitation. 

This map unit is in capability subclass lllw, irrigated. 


170—Umapine silt loam, drained, 2 to 5 percent 
slopes. This very deep, artificially drained, salt- and 
alkali-affected soil is on flood plains and low terraces. It 
formed in alluvium. The native vegetation is mainly salt- 
and alkali-tolerant grasses, forbs, and shrubs. Elevation 
is 650 to 900 feet. The average annual precipitation is 6 
to 9 inches, the average annual air temperature is about 
50 degrees F, and the average frost-free season is 130 
to 180 days. 

Typically, the surface layer is light brownish gray, very 
strongly alkaline silt loam about 7 inches thick. The 
underlying material to a depth of 60 inches or more is 
light brownish gray and light gray, very strongly alkaline 
and strongly alkaline silt loam. In some areas the surface 
layer is dark gray. 

Included in this unit are areas of Esguatzel, Toppenish, 
and Warden soils. Also included are areas of soils that 
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are underlain by a hardpan at a depth of 20 to 40 inches 
and Umapine soils that have not been artificially drained. 

Permeability of this Umapine soil is moderate. 
Available water capacity is high. Effective rooting depth 
is 60 inches or more. A seasonal high water table is at a 
depth of 24 to 48 inches from November to June. Runoff 
is very slow, and the hazard of water erosion is 
moderate. This unit is subject to rare periods of flooding. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. The main irrigated crops are 
asparagus, corn, hops, peas, and grain. Grasses and 
legumes are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are alkalinity 
and the hazard of water erosion. Reclamation of the soil 
in this unit may require the addition of such amendments 
as gypsum, sulfur, or ferric sulfate to facilitate leaching 
and reduce alkalinity. Unless drainage systems are 
maintained, the soil has a seasonal high water table 
during the irrigation season. Dikes need to be maintained 
to provide protection from flooding. 

Furrow, corrugation, and sprinkler irrigation systems 
are suited to the soil in this unit. The type of system 
used depends on the kind of crop grown. If surface 
irrigation is used, runs should be on the contour or 
across the slope. Sprinkler irrigation permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. 

Cultivation prior to irrigation improves the infiltration 
rate; however, the fine soil particles dislodged during 
cultivation are highly susceptible to erosion. This makes 
the initial period of irrigation extremely critical. The water 
application rate should be reduced accordingly to help 
control runoff, erosion, and the production of sediment. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, application of irrigation water should 
also be adjusted to the available water capacity and the 
crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Growing mint in meadows rather than in rows 
greatly reduces erosion. Using vegetated filter strips at 
the end of rows or using sediment ponds, or both, 
reduces the volume of sediment in the tailwater. A 
plowpan develops in this soil; however, it can be broken 
by chiseling or subsoiling when the soil is dry. 

This unit is poorly suited to homesite development. 
The main limitations are the hazard of flooding and 
wetness. Flooding can be controlled by the use of dikes 
and channels that have outlets to bypass floodwater. 
Wetness can be reduced by installing drain tile around 
footings. Dustiness can be a problem during construction 
on large building sites; therefore, these sites should be 
disturbed as little as possible. 
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The main limitation for septic tank absorption fields is 
wetness. Deep drainage helps to overcome this 
limitation. 

This map unit is ın capability subclass lllw, irrigated. 


171—Wanser loamy fine sand. This very deep, 
artificially drained, salt- and alkali-affected soil is on 
terraces in basins. It formed in sand. Slope is 0 to 5 
percent. The native vegetation is mainly salt- and alkali- 
tolerant grasses and forbs. Elevation is 650 to 1,100 
feet. The average annual precipitation is 6 to 9 inches, 
the average annual air temperature is about 50 degrees 
F, and the average frost-free season is 120 to 135 days. 

Typically, the surface layer is grayish brown, 
moderately alkaline loamy fine sand about 6 inches 
thick. The upper part of the underlying material is dark 
grayish brown and grayish brown, moderately alkaline 
and strongly alkaline loamy fine sand about 51 inches 
thick, and the lower part to a depth of 60 inches or more 
is light brownish gray, strongly alkaline fine sand. 

Included in this unit are areas of Hezel, Quincy, and 
Esquatzel soils and areas of Wanser soils that have not 
been artificially drained. 

Permeability of this Wanser soil is rapid. Available 
water capacity is moderately high. Effective rooting 
depth is 60 inches or more. Runoff is very slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is high. A seasonal high water table is at a depth 
of 42 to 60 inches from January to June. The soil is 
subject to rare periods of flooding. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. The main irrigated crops are grain 
and corn. Grasses and legumes are grown for hay, 
pasture, and seed. 

The main limitations for irrigated crops are wetness, 
low available water capacity, and the hazard of soll 
blowing. Deep-rooted crops are suited to areas where 
the drainage is adequate or where a drainage system 
has been installed and is maintained. Reclamation of the 
soll in this unit may require the addition of such 
amendments as gypsum, sulphur, or ferric sulfate to 
facilitate leaching. Unless drainage systems are 
maintained, the soil has a seasonal high water table 
during the irrigation season. Dikes need to be maintained 
to provide protection for flooding. 

Sprinkler irrigation systems are suited to the soil in this 
unit. Use of these systems permits the even, controlled 
application of irrigation water, reduces runoff, and 
minimizes the risk of water erosion. The type of irrigation 
system used depends on the kind of crop grown. To 
avoid leaching of plant nutrients and loss of water by 
deep percolation, the water application rate should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. Frequent, light applications of 
irrigation water are needed because of the rapid 
permeability of the soll. 
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The high hazard of soil blowing makes tillage and 
residue management extremely important. The soil 
should not be left barren while rt is subject to erosion in 
winter and spnng. Winter cover crops should be planted 
early and at nght angles to the prevailing wind. Fall 
grain, hay, and pasture should be seeded late in August 
or early in September to provide sufficient cover in 
winter. Seedbed preparation should be done when 
irrigation water is available to keep the soil surface 
moist. Sufficient crop residue should be left on the 
surface. Use of straw, manure, or other waste material 
as a mulch reduces soil blowing, helps to maintain or 
improve the organic matter content, and conserves 
moisture. Use of shelterbelts also reduces soil blowing. 

This unit is poorly suited to homesite development. 
The main limitation is the hazard of flooding. Flooding 
can be controlled by use of dikes and channels that 
have outlets to bypass floodwater. Because of the high 
hazard of soil blowing, construction sites should be 
disturbed as little as possible. Cutbanks are not stable 
and are subject to caving in. 

The main limitations for septic tank absorption fields 
are wetness and seepage. Wetness increases the 
possibility of the failure of the septic tank absorption 
fields. If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage. 

This map unit is in capability subclass IVw, irrigated. 


172—Warden fine sandy loam, 0 to 2 percent 
slopes. This very deep, well drained soil is on terraces. 
It formed in lacustrine sediment and has a mantle of 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 600 to 1,000 feet. The average 
annual precipitation is 6 to 9 inches, the average annual 
air temperature is about 51 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is brown fine sandy loam 
about 5 inches thick. The subsoil is pale brown silt loam 
about 14 inches thick. The substratum to a depth of 60 
inches or more is light gray and pale brown, stratified silt 
loam, loam, and very fine sandy loam. In some areas the 
surface layer is silt loam, and in some areas the soil is 
calcareous throughout. 

Included in this unit are areas of Shano, Burke, 
Harwood, Wiehl, and Esquatzel soils. 

Permeability of this Warden soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 


water erosion is slight. The hazard of soil blowing is high. 


This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
crops are corn, grain, grapes, hops, mint, peas, and tree 
fruit. Grasses and legumes are grown for hay, pasture, 
and seed. 

The main limitation for irrigated crops is the hazard of 
soil blowing. Furrow, corrugation, trickle, drip, and 
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sprinkler irrigation systems are suited to the soil in this 
unit. The type of Irrigation system used depends on the 
kind of crop grown. Use of sprinkler and drip irrigation 
systems permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of irrigation water should 
be adjusted to the available water capacity, the water 
intake rate, and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and reduce soil blowing. 
Using a croppíng system that includes close-growing, 
high-residue crops in the rotation reduces erosion. The 
soil should be protected from erosion by growing a cover 
crop or by maintaming crop residue on the surface in 
spring or until the crops are well established. Crop rows 
and irrigation furrows should be placed at right angles to 
the prevailing wind where feasible to reduce soil blowing. 
Vegetative barriers and windbreaks also reduce so! 
blowing. Mulching may be needed to stabilize small 
areas where soil blowing begins. A plowpan develops in 
this soil; however, it can be broken by chiseling or 
subsoiling when the soil is dry. Using vegetated filter 
strips at the end of rows or using sediment ponds, or 
both, reduce the volume of sediment in the tailwater. 

This unit is well suited to homesite development. Soil 
blowing can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

This unit has few limitations for septic tank absorption 
fields. 

This map unit is in capability subclass lle, irrigated. 


173— Warden fine sandy loam, 2 to 5 percent 
slopes. This very deep, well drained soil is on terraces. 
It formed in lacustrine sediment and has a mantle of 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 600 to 1,000 feet. The average 
annual precipitation is 6 to 9 inches, the average annual 
air temperature is about 51 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is brown fine sandy loam 
about 5 inches thick. The subsoil is pale brown silt loam 
about 14 inches thick. The substratum to a depth of 60 
inches or more is light gray and pale brown, stratified silt 
loam, loam, and very fine sandy loam. In some areas the 
surface layer is silt loam. 

Included in this unit are small areas of Shano, 
Harwood, Burke, Wiehl, Outlook, and Esquatzel soils and 
Warden soils that have slopes of less than 2 percent. 

Permeability of this Warden soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is high. 

The unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
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homesites. The main irrigated crops are corn, grain, 
grapes, hops, mint, peas, and tree fruit. Grasses and 
legumes are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are the hazards 
of soil blowing and water erosion. Furrow, corrugation, 
drip, and sprinkler irrigation systems are suited to the soil 
in this unit. The type of system used depends on the 
kind of crop grown. If furrow and corrugation irrigation 
systems are used, runs should be on the contour or 
across the slope. The risk of water erosion can be 
minimized by keeping runs short. Use of sprinkler and 
drip Irrigation systems permits the even, controlled 
application of vvater, reduces runoff, and minimizes the 
risk of vvater erosion. To avoid loss of vvater and 
leaching of plant nutrients from overirrigation, 
applications of irrigation vvater should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. Pipe, ditch lining, or drop structures should 
be installed in irrigation ditches to facilitate irrigation and 
prevent excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and reduce soil blowing. 
Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces erosion. The 
soil should be protected from erosion by grovving cover 
crops or maintaining crop residue on the surface in 
spring or until the crop is well established. Crop rows 
and irrigation furrows should be established at right 
angles to the prevailing wind where feasible. Vegetative 
barriers and windbreaks reduce soil blowing. Mulching 
may be needed to stabilize small areas where soil 
blowing begins. 

Growing mint in meadows rather than in rows greatly 
reduces water erosion. A plowpan develops in this soil; 
however, it can be broken by subsoiling. Using vegetated 
filter strips at the end of rows or using sediment ponds, 
or both, reduces the volume of sediment in the tailwater. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazards of soil blowing and 
water erosion. Because precipitation is not sufficient for 
annual cropping, a cropping systems that includes winter 
wheat and summer fallow is most suitable. Erosion can 
be reduced by seeding fall grain early and stubble 
mulching. Stripcropping and seeding at right angles to 
the prevailing wind reduce soil blowing. Drop structures 
are needed in a few places to stabilize the flow of runoff 
in waterways. Waterways may need to be shaped and 
seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass and needleandthread. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
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plowing, chemical treatment, and prescribed burning. 
Range seeding is a suitable practice if the range 
vegetation is in poor condition. The soil in this unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit ıs well suited to homesite development. Soil 
blowing can be a concern during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

This unit has few limitations for septic tank absorption 
fields. 

This map unit is in capability subclasses lle, irrigated, 
and IVe, nonirrigated. 


174—Warden fine sandy loam, 5 to 8 percent 
slopes. This very deep, well drained soil is on terraces. 
It formed in lacustrine sediment and has a mantle of 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 600 to 1,000 feet. The average 
annual precipitation is 6 to 9 inches, the average annual 
air temperature is about 51 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is brown fine sandy loam 
about 5 inches thick. The subsoil is pale brown silt loam 
about 14 Inches thick. The substratum to a depth of 60 
inches or more is light gray and pale brown, stratified silt 
loam, loam, and very fine sandy loam. In some areas the 
surface layer is silt loam. 

Included in this unit are small areas of Shano soils. 

Permeability of this Warden soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. The hazard of soil blowing is 
high. 

This unit is used for irrigated field and orchard crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crops are corn, grain, grapes, peas, and tree 
fruit. Grasses and legumes are grown for hay, pasture, 
and seed. 

The main limitations for irrigated crops are steepness 
of slope and the hazards of soil blowing and water 
erosion. Sprinkler and drip irrigation systems are suited 
to the soil in this unit. The type of system used depends 
on the kind of crop grown. Use of these irrigation 
systems permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of irrigation water should 
be adjusted to the available water capacity, the water 
intake rate, and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and reduce soil blowing. 
Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces erosion. The 
soil should be protected from soil blowing by maintaining 
crop residue on the surface in spring or until the crops 
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are well established. Crop rows and irrigation furrows 
should be established at right angles to the prevailing 
wind where feasible. Vegetative barriers and windbreaks 
also reduce soil blowing. Mulching may be needed to 
stabilize small areas where soil blowing begins. A 
plowpan develops in this soil; however, it can be broken 
by chiseling or subsoiling when soil is dry. 

The potential native vegetation is mainly bluebunch 
wheatgrass and needleandthread. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
plowing, chemical treatment, and prescribed burning. 
Range seeding is a suitable practice if the range 
vegetation is in poor condition. The soil in this unit 
should be seeded in the fall using a drill. Adapted 
grasses and legumes should be seeded. 

This unit is well suited to homesite development. Soil 
blowing is a concern during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

This unit has few limitations for septic tank absorption 
fields. 

This map unit is in capability subclasses Ille, irrigated, 
and IVe, nonirrigated. 


175—Warden fine sandy loam, 8 to 15 percent 
slopes. This very deep, well drained soil is on terraces. 
It formed in lacustrine sediment and has a mantle of 
loess. The native vegetation is mainly grasses, forbs, 
and shrubs. Elevation is 600 to 1,000 feet. The average 
annual precipitation is 6 to 9 inches, the average annual 
air temperature is about 51 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is brown fine sandy loam 
about 5 inches thick. The subsoil is pale brown silt loam 
about 14 inches thick. The substratum to a depth of 60 
inches or more is light gray and pale brown, stratified silt 
loam, loam, and very fine sandy loam. In some areas the 
surface layer is silt loam. 

Included in this unit are small areas of Shano soils, 
soils that have a salt- and alkali-affected surface layer, 
and Warden soils that have slopes of less than 8 
percent. 

Permeability of this Warden soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. The hazard of soil blowing is high. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain, grapes, 
and tree fruit. Grasses and legumes are grown for 
pasture, hay, and seed. A cover crop is grown in 
orchards. 


127 


The main limitations for irrigated crops are steepness 
of slope and the hazards of soil blowing and water 
erosion. Å rotation of grain followed by alfalfa and grass 
commonly is used. Sprinkler and drip irrigation systems 
are suited to the soil in this unit. Use of these systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid loss of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and reduce the risk of soil 
blowing. Using a cropping system that includes close- 
growing, high-residue crops in the rotation reduces 
erosion. The soil should be protected from soil blowing 
by maintaining crop residue on the surface in spring or 
until the crops are well established. Crop rows and 
irrigation furrows should be established at right angles to 
the prevailing wind where feasible. Vegetative barriers 
and windbreaks also reduce soil blowing. Mulching may 
be needed to stabilize small areas where soil blowing 
begins. Cover crops reduce erosion in orchards and 
vineyards. A plowpan develops in this soil; however, it 
can be broken by chiseling or subsoiling when the soil is 
dry. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazards of soil blowing and 
water erosion. Because precipitation is not sufficient for 
annual cropping, a cropping system that includes winter 
wheat and summer fallow is most suitable. Erosion can 
be reduced by seeding fall grain early, stubble mulching, 
stripcropping, and seeding at right angles to the 
prevailing wind. Drop structures are needed in a few 
areas to stabilize the flow of runoff in waterways. 
Waterways may need to be shaped and seeded to 
perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass and needleandthread. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
plowing, chemical treatment, and prescribed burning. 
Range seeding is a suitable practice if the range 
vegetation is in poor condition. The soil in this unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit is suited to homesite development. The main 
limitation for use as homesites and septic tank 
absorption fields is steepness of slope. Slope can cause 
lateral seepage and surfacing of effluent in downslope 
areas. Lateral seepage can be avoided by installing 
absorption lines on the contour. Soil blowing may be a 
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problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


176—VVarden silt loam, 0 to 2 percent slopes. This 
very deep, well drained soil is on terraces. It formed in 
lacustrine sediment and has a mantle of loess. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 600 to 1,000 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 51 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is brown silt loam about 5 
inches thick. The subsoil is pale brown silt loam about 14 
inches thick. The substratum to a depth of 60 inches or 
more is light gray and pale brown, stratified silt loam, 
loam, and very fine sandy loam. In some areas the 
surface layer is fine sandy loam. 

Included in this unit are small areas of Shano, 
Harwood, Wiehl, Burke, and Esquatzel soils and areas of 
salt- and alkali-affected soils. 

Permeability of this Warden soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is slow, and the water erosion 
hazard is slight. 

This unit is used for irrigated field and orchard crops, 
for wildlife habitat, and as homesites. The main irrigated 
crops are corn, grain, grapes, hops, mint, peas, and tree 
fruit. Grasses and legumes are grown for hay, pasture, 
and seed. 

This unit has few limitations for crops. Furrow, 
corrugation, drip, and sprinkler irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. If surface irrigation 
systems are used, the risk of erosion can be minimized 
by keeping runs short. Use of sprinkler or drip irrigation 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid loss of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should also 
be adjusted to the available water capacity and the crop 
needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Cover crops reduce erosion in orchards and 
vineyards. A plowpan develops in this soil; however, it 
can be broken by chiseling or subsoiling when the soil is 
dry. Using vegetated filter strips at the end of rows or 
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using sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

This unit is well suited to homesite development. 
Dustiness is a concern during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

This unit has few limitations for septic tank absorption 
fields. 

This map unit is in capability class 1, irrigated. 


177—Warden silt loam, 2 to 5 percent slopes. This 
very deep, well drained soil is on terraces. It formed in 
lacustrine sediment and has a mantle of loess. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 600 to 1,000 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 51 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is brown silt loam about 5 
inches thick. The subsoil is pale brown silt loam about 
14 inches thick. The substratum to a depth of 60 inches 
or more is light gray and pale brown, stratified silt loam, 
loam, and very fine sandy loam. In some areas the 
surface layer is fine sandy loam. 

Included in this unit are small areas of Shano, 
Harwood, Burke, Wiehl, and Esquatzel soils. Also 
included are areas of salt- and alkali- affected soils and 
areas of Warden soils that have slopes of less than 2 
percent or more than 5 percent. 

Permeabity of this Warden soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is medium, and the hazard of 
water erosion is moderate. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are corn, grain, 
grapes (fig. 7), hops, mint, peas, and tree fruit. Grasses 
and legumes are grown for hay, pasture, and seed. 

The main limitation for irrigated crops is the hazard of 
water erosion. Furrow, corrugation, drip, and sprinkler 
irrigation systems are surted to the soil in this unit. The 
type of system used depends on the kind of crop grown. 
If furrow or corrugation systems are used, runs should be 
on the contour or across the slope. The risk of erosion 
can be minimized by keeping runs short. Use of sprinkler 
or drip irrigation permits the even, controlled application 
of water, reduces runoff, and minimizes the risk of 
erosion. 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help contro! runoff, erosion, and the 
production of sediment. To avoid loss of water and 
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Figure 7.—Vineyard under drip urigation on 


leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. Pipe, 
ditch lining, or drop structures should be installed in 
irrigation ditches to facilitate irrigation and reduce ditch 
erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Growing mint in meadows rather than in rows 
greatly reduces erosion. Growing cover crops reduces 
erosion in orchards and vineyards. A plowpan develops 
in this soil; however, it can be broken by chiseling or 
subsoiling when the soil is dry. Using vegetated filter 
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Warden silt loam, 2 to 5 percent slopes. 


strips at the end of rows or using sediment ponds, or 
both, reduces the volume of sediment in the tailwater. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
and shaping waterways and seeding them to perennial 
grass. Drop structures are needed in a few areas to 
stabilize the flow of runoff in waterways. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 


130 


heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
plowing, chemical treatment, and prescribed burning. 
Range seeding is a suitable practice if the range 
vegetation is in poor condition. The soil in this unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit is well suited to homesite development. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

This unit has few limitations for septic tank absorption 
fields. 

This map unit is in capability subclass lle, irrigated and 
IVe, nonirrigated. 


178—Warden silt loam, 5 to 8 percent slopes. This 
very deep, well drained soil is on terraces. It formed in 
lacustrine sediment and has a mantle of loess. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 600 to 1,000 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 51 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is brown silt loam about 5 
inches thick. The subsoil is pale brown silt loam about 
14 inches thick. The substratum to a depth of 60 inches 
or more is light gray and pale brown, stratified silt loam, 
loam, and very fine sandy loam. In some areas the 
surface layer is fine sandy loam. 

Included in this unit are small areas of Shano soils and 
areas of Warden soils that have slopes of less than 5 
percent or more than 8 percent. 

Permeability of this Warden soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used for irrigated field and orchard crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crops are corn, grain, grapes, peas, and tree 
fruit. Grasses and legumes are grown for hay, pasture, 
and seed. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
The type of system used depends on the kind of crop 
grown. Use of these irrigation systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. Cultivation prior to irrigation 
improves the water infiltration rate; however, the fine soil 
particles dislodged during cultivation are highly 
susceptible to water erosion. This makes the initial 
period of irrigation extremely critical. The water 
application rate should be reduced accordingly to help 
control runoff, erosion, and the production of sediment. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of irrigation water should 


Soil survey 


also be adjusted to the available water capacity and the 
crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Cover crops reduce erosion in orchards and 
vineyards. A plowpan develops in this soil; however, it 
can be broken by chiseling or subsoiling when the soil is 
dry. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
plowing, chemical treatment, and prescribed burning. 
Range seeding is a suitable practice if the range 
vegetation is in poor condition. The soil in this unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit is well suited to homesite development. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

This unit has few limitations for septic tank absorption 
fields. 

This map unit in is capability subclass Ille, irrigated. 


179—Warden silt loam, 8 to 15 percent slopes. This 
very deep, well drained soil is on terraces. It formed in 
lacustrine sediment and has a mantle of loess. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 600 to 1,000 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 51 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is brown silt loam about 5 
inches thick. The subsoil is pale brown silt loam about 
14 inches thick. The substratum to a depth of 60 inches 
or more is light gray and pale brown, stratified silt loam, 
loam, and very fine sandy loam. In some areas the 
surface layer is fine sandy loam. 

Included in this unit are small areas of Harwood, 
Burke, Wiehl, Esquatzel, and Shano soils. Also included 
are areas of soils that have a salt- and alkali-affected 
surface layer and soils that have slopes of less than 8 
percent or more than 15 percent. 

Permeability of this Warden soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 
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This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grapes and tree 
fruit. Grass and legumes are grown for hay, pasture, and 
seed. 

The main limitations for irrigated crops are the 
steepness of slope and the hazard of water erosion. 
Sprinkler and drip irrigation systems are suited to the soil 
in this unit. Use of these systems permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. Cultivation prior to irrigation 
improves the infiltration rate; however, the fine soil 
particles dislodged during cultivation are highly 
susceptible to water erosion. This makes the initial 
period of irrigation extremely critical. The water 
application rate should be reduced accordingly to help 
control runoff, erosion, and the production of sediment. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of irrigation water should 
also be adjusted to the available water capacity and the 
crop needs. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Cover crops reduce erosion in orchards and vineyards. A 
plowpan develops in this soil; however, it can be broken 
by chiseling or subsoiling when the soil is dry. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces and diversions, and stripcropping. Seeding 
on the contour or across the slope slows runoff and 
reduces erosion when the snow melts rapidly while the 
soil is still frozen. Drop structures are needed in places 
to control the flow of runoff in waterways. Waterways 
should be shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. If the range is 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
plowing, chemical treatment, and prescribed burning. 
Range seeding is a suitable practice if the range 
vegetation is in poor condition. The soil in this unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit is suited to homesite development. The main 
limitation for use as homesites and septic tank 
absorption fields is steepness of slope. Slope can cause 
lateral seepage and surfacing of effluent in downslope 
areas. Lateral seepage can be reduced by installing 
absorption lines on the contour. Dustiness can be a 
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problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


180— Warden silt loam, 15 to 30 percent slopes. 
This very deep, well drained soil is on terraces. It formed 
in lacustrine sediment and has a mantle of loess. The 
native vegetation is mainly grasses, forbs, and shrubs. 
Elevation is 600 to 1,000 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 51 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typically, the surface layer is brown silt loam about 5 
inches thick. The subsoil is pale brown silt loam about 
14 inches thick. The substratum to a depth of 60 inches 
or more is light gray and pale brown, stratified silt loam, 
loam, and very fine sandy loam. In some areas the 
surface layer is fine sandy loam. 

Included in this unit are small areas of Shano, 
Scooteney, and Burke soils. Also included are areas of 
soils that have a salt- and alkali-affected surface layer 
and areas of Warden soils that have slopes of less than 
15 percent or more than 30 percent. 

Permeability of this Warden soil is moderate. Available 
water capacity is high. Effective rooting depth is 60 
inches or more. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used for irrigated field and orchard crops, 
nonirrigated crops, rangeland, wildlife habitat, and 
homesites. The main irrigated crops are grain, grapes, 
and tree fruit. Grass and legumes are grown for hay, 
pasture, and seed. A cover crop is grown in orchards. 

The main limitations for irrigated crops are steepness 
of slope and the hazard of water erosion. Sprinkler and 
drip irrigation systems are suited to the soil in this unit. 
Use of these systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. Cultivation prior to irrigation increases the 
water infiltration rate; however, the fine soil particles 
dislodged during cultivation are highly susceptible to 
water erosion. This makes the initial period of irrigation 
extremely critical. The water application rate should be 
reduced accordingly to reduce runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Using a cropping system that includes close-growing, 
high-residue crops in the rotation reduces water erosion. 
Cover crops reduce erosion in orchards and vineyards. A 
plowpan develops in this soil from excessive tillage; 
however, it can be broken by chiseling or subsoiling 
when the soil is dry. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
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Because precipitation is not sufficient for annual 
cropping, å cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
divided-slope farming, and stripcropping. Seeding on the 
contour or across the slope slows runoff and reduces 
erosion when the snow melts rapidly while the soil is stil! 
frozen. Drop structures are needed in places to control 
the flow of runoff in waterways. Waterways should be 
shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass and Sandberg bluegrass. If the range 6 
overgrazed, the proportion of preferred forage plants 
such as bluebunch wheatgrass decreases and the 
proportion of less preferred forage plants such as big 
sagebrush and rabbitbrush increases. Areas that are 
heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
plowing, chemical treatment, and prescribed burning. 
Range seeding is a suitable practice if the range 
vegetation is in poor condition. The soil in this unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The mann limitation for homesites and septic tank 
absorption fields is steepness of slope. Slope can cause 
lateral seepage and surfacing of effluent in downslope 
areas. Dustiness can be a problem during construction 
on large building sites; therefore, these sites should be 
disturbed as little as possible. 

This map unit is in capability subclass IVe, irrigated 
and nonirrigated. 


181—Weirman sandy loam, channeled. This very 
deep, somewhat excessively drained soll is on low 
terraces and flood plains (fig. 8). The soil is dissected by 
intermittent and perennial streams. lt formed in mixed 
alluvium. Slope is 0 to 5 percent. The native vegetation 
is mainly grasses, forbs, and shrubs. Elevation is 700 to 
1,700 feet. The average annual precipitation is 7 to 14 
Inches, the average annual air temperature is about 51 
degrees F, and the average frost-free season is 130 to 
180 days. 

Typically, the surface layer is grayish brown sandy 
loam about 8 inches thick. The upper part of the 
underlying material is grayish brown and light brownish 
gray loamy fine sand about 13 inches thick, and the 
lower part to a depth of 60 inches or more is grayish 
brown extremely gravelly sand. In some areas the 
surface layer is fine sandy loam or is gravelly, cobbly, or 
stony sandy loam. 

Included in this unit are areas of Zillah, Logy, and 
Yakima soils. 

Permeability of this Weirman soil is rapid. 6 
water capacity is low. Effective rooting depth is limited by 
a seasonal high water table that is at a depth of 36 to 60 
inches from April to November. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
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blowing 1s high. This unit is subject to frequent periods of 
flooding in spring. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation is mainly basin wildrye, 
bluebunch wheatgrass, big bluegrass, and willows. The 
main limitation for the production of forage is low 
available water capacity. If the range is overgrazed, the 
proportion of preferred forage plants such as basin 
wildrye and bluebunch wheaigrass decreases and the 
proportion of less preferred plants increases. Areas that 
are heavily infested with undesirable vegetation can be 
improved by such methods as railing, chaining, beating, 
chemical treatment, and prescribed burning. Range 
seeding is a suitable practice if the range vegetation is in 
poor condition, but seeding is difficult because of the 
areas that have cobbly or stony surface layer. The soil in 
this unit should be seeded in fall using a drill. Adapted 
grasses and legumes should be seeded. 

This unit is limited for livestock watering ponds and 
other water impoundments because of seepage 
potential. Water tanks, springs, and pipeline systems are 
more effective and reliable means of providing water for 
livestock. 

This map unit is in capability subclass Vlw, 
nonırrigated. 


182—Weirman fine sandy loam. This very deep, 
somewhat excessively drained soil is on low terraces 
and flood plains. It formed in mixed alluvium. Slope is 0 
to 2 percent. The native vegetation is mainly grasses, 
forbs, and shrubs. Elevation is 700 to 1,700 feet. The 
average annual precipitation ıs 7 to 14 inches, the 
average annual air temperature is about 51 degrees F, 
and the average frost-free season is 130 to 180 days. 

Typically, the surface layer is grayish brown fine sandy 
loam about 8 inches thick. The upper part of the 
underlying material is stratified, grayish brown and light 
brownish gray loamy fine sand about 13 inches thick, 
and the lower part to a depth of 60 inches or more is 
grayish brown extremely gravelly sand. 

Included in this unit are areas of Ashue, Zillah, Logy, 
and Yakima soils. 

Permeability of this Weirman soil is rapid. Available 
water capacity is low. Effective rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is high. The 
soll is subject to rare periods of flooding. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. The main irrigated crops are corn, 
grain, grapes, and peas. Grasses and legumes are 
grown for hay, pasture, and seed. 

The main limitations for irrigated crops are the hazard 
of soil blowing and low available water capacity. Furrow, 
corrugation, and sprinkler irrigation systems are suited to 
the soil in this unit. The type of system used depends on 
the kind of crop grown. !f surface irrigation systems are 
used, the risk of erosion can be minimized by keeping 
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Figure 8.—Weirman sandy loam, channeled, with npanan vegetation 


runs short. Use of sprinkler irrigation permits the even, 
controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and reduce the risk of soil 
blowing. Using a cropping system that includes close- 
growing, high-residue crops in the rotation reduces 
erosion. The soil should be protected from erosion by 
maintaining crop residue on the surface until crops are 
well established in spring. Crop rows and Irrigation 


furrows should be established at right angles to the 
prevailing wind where feasible. Vegetative barriers and 
windbreaks also reduce soil blowing. Mulching helps to 
stabilize small areas where soil blowing begins. Using 
vegetated filter strips at the end of rows reduces the 
volume of sediment in the tailwater. Exposing the 
extremely gravelly underlying material should be avoided 
when leveling fields. Shallow cuts are feasible in 
selected areas. 

This unit is poorly suited to homesite development. 
The main limitation is the hazard of flooding. Flooding 
can be controlled by use of dikes and channels that 
have outlets to bypass floodwater. Soil blowing can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
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possible. Cutbanks are not stable and are subject to 
caving in. 

The main limitation for septic tank absorption fields 5 
seepage. If the density of housing is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage 
from onsite sewage disposal systems. 

This map unit is in capability subclass IVe, irrigated. 


183—Weirman gravelly fine sandy loam. This very 
deep, somewhat excessively drained soll is on low 
terraces and flood plains. It formed in mixed alluvium. 
Slope is 0 to 5 percent. The native vegetation is mainly 
grasses, forbs, and shrubs. Elevation is 700 to 1,700 
feet. The average annual precipitation is 7 to 14 inches, 
the average annual air temperature ts about 51 degrees 
F, and the average frost-free season is 130 to 180 days. 

Typically, the surface layer is grayish brown gravelly 
fine sandy loam about 8 inches thick. The upper part of 
the underlying material is stratified, grayish brown and 
light brownish gray loamy fine sand about 13 inches 
thick, and the lower part to a depth of 60 inches or more 
is grayish brown extremely gravelly sand. In some areas 
the surface layer is sandy loam or fine sandy loam, or it 
Is gravelly, cobbly, or stony 

Included in this unit are areas of Zillah, Logy, and 
Yakima soils. 

Permeability of this Weirman soll is rapid Available 
water capacity is low. Effective rooting depth is 60 
incnes or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is moderate. 
The soil is subject to rare periods of flooding. 

The unit is used for irngated crops, for wildlife habitat, 
and as homesites The main irrigated crops are corn, 
grain, and grapes Grasses and legumes are grown for 
hay, pasture, and seed. 

The main limitations for wrigated crops are low 
available water capacity and the hazard of soil blowing 
Furrow, corrugation, and sprinkler irrigation systems are 
suited to the soll in this unit. The type of system used 
depends on the kind of crop grown If surface irrigation 
systems are used, the risk of erosion can be minimized 
by keeping runs short and establishing them on the 
contour or across the slope. Use of sprinkler irrigation 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. To 
avoid loss of water and leaching of plant nutrients from 
overirrigation, applications of irrigation water should be 
adjusted to the available water capacity, the water intake 
rate, and the crop needs 

Use of minmum tillage and return of crop residue to 
the soll help to maintain or improve the organic matter 
content, help to maintain tilth, and reduce soil blowing. 
Using a cropping system that includes close-growing, 
high-residue crops in the rotation and using vegetative 
barriers and windbreaks also reduce soil blowing. The 
soil should be protected from soil blowing by maintaining 


Soll survey 


crop residue on the surface until the crops are well 
established in spring. Crop rows and irrigation furrows 
should be established at right angles to the prevailing 
wind where feasible. Mulch can be used to stabilize 
small areas where soil blowing begins. Using vegetated 
filter strips at the end of rows reduces the volume of 
sediment in the tailwater. Exposing the extremely 
gravelly underlying material should be avoided when 
leveling fields Shallow cuts are feasible in some areas. 

This unit is poorly suited to homesite development 
The main limitation is the hazard of flooding. Flooding 
can be controlled by the use of dikes and channels that 
have outlets to bypass floodwater. Soil blowing can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

The main limitation for septic tank absorption fields is 
seepage. If the density of housing Is moderate to high, 
community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage. 

This map unit is in capability subclass ۱۷۵, irrigated. 


184—Weirman fine sandy loam, wet. This very deep 
soil is on flood plains. It formed in mixed alluvium. Slope 
is 0 to 2 percent. The native vegetation is mainly water- 
tolerant sedges and rushes. Elevation is 700 to 1,700 
feet. The average annual precipitation is 7 to 14 inches, 
the average annual air temperature is about 51 degrees 
F, and the average frost-free season is 130 to 180 days. 

Typically, the surface layer is grayish brown fine sandy 
loam about 8 inches thick. The upper part of the 
underlying material is stratified, grayish brown and light 
brownish gray loamy fine sand about 13 inches thick, 
and the lower part to a depth or 60 inches or more IS 
grayish brown gravelly sand. In some areas the surface 
layer is silt loam or is gravelly or cobbly 

Included in this unit are areas of Zillah, Logy, and 
Yakima soils 

Permeability of this Weirman soil is rapid Available 
water capacity is low. Effective rooting depth is limited by 
a seasonal high water table that is at a depth of 12 to 24 
inches from April to November. Runoff is very slow, and 
the hazard of water erosion is slight The hazard of soil 
blowing is high The soll is subject to occasional periods 
of flooding in spring. 

This unit is used for irrigated crops and as homesites 
Where the soil in the unit is drained and protected from 
flooding, the main irrigated crops are corn, grain, and 
peas Grasses and legumes are grown for hay and 
pasture. 

The main limitations for irigated crops are wetness, 
the hazard of soil blowing, and low available water 
capacity Deep-rooted crops are suited to areas where 
the natural drainage Is adequate or where a drainage 
system has been installed. Dikes can be used to divert 
floodwater. 
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Furrow, corrugation, drip, and sprinkler irrigation 
systems are suited to the soil in this unit. The type of 
system used depends on the kind of crop grown. If 
surface irrigation systems are used, the risk of erosion 
can be minimized by keeping runs short. Sprinkler 
irrigation permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion. 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of irrigation water should 
be adjusted to the available water capacity, the water 
intake rate, and the crop needs. 

Proper timing of minimum tillage reduces compaction 
Return of crop residue to the soil helps to maintain or 
improve the organic matter content, helps to maintain 
tiith, and reduces soil blowing. Using a cropping system 
that includes close-growing, high-residue crops in the 
rotation and using vegetative barriers and windbreaks 
also reduce soil blowing. The soil should be protected 
from soil blowing by maintaining crop residue on the 
surface until the crops are well established in spring 
Crop rows and irrigation furrows should be established at 
nght angles to the prevailing wind where feasible. Mulch 
can be used to stabilize small areas where soil blowing 
begins. 

Using vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. A plowpan develops in this 
soil; however, it can be broken by chiseling or 60 
when the soil is dry. Exposing the extremely gravelly 
substratum should be avoided when leveling fields 
Shallow cuts are feasible in some areas 

This unit is poorly suited to homesite development 
The main limitations are the hazard of flooding and 
wetness. Flooding can be controlled by use of dikes and 
channels to bypass floodwater Deep drainage reduces 
the problem of wetness. Soil blowing can be a problem 
during construction on large building sites, therefore, 
these sites should be disturbed as little as possible. 
Cutbanks are not stable and are subject to caving in. 

The main limitations for septic tank absorption fields 
are the hazard of flooding, wetness, and seepage 
Wetness increases the possibility of failure of septic tank 
absorption fields. If the density of housing is moderate to 
high, community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage. 

This map unit is in capability subclass IVw, irrigated. 


185—Wenas silt loam. This very deep, artificially 
drained soil is on flood plains. it formed in alluvium 
Slope is 0 to 2 percent. The native vegetation is mainly 
water-tolerant grasses and forbs. Elevation is 1,100 to 
1,800 feet. The average annual precipitation is 8 to 12 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season is 130 to 
180 days. 

Typically, the surface layer is dark gray silt loam about 
8 inches thick. The upper part of the subsoil is dark 
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grayish brown silt loam about 20 inches thick, and the 
lower part is gleyed, gray silty clay loam about 9 inches 
thick. The upper part of the substratum is gleyed, grayish 
brown loam about 10 inches thick, and the lower part to 
a depth of 60 inches or more is gleyed, light brownish 
gray loamy sand and gravelly loamy sand. In some areas 
the soil is calcareous throughout the profile. 

Included in this unit are about 5 percent Esquatzel 
soils, 5 percent Kittitas soils, and 5 percent Toppenish 
soils. Also included are areas of soils that are underlain 
by a hardpan at a depth of 20 to 40 inches and areas of 
Wenas soils that are not artificially drained. 

Permeability of this Wenas soil is moderately slow 
Available water capacity is high Effective rooting depth 
Is limited by a seasonal high water table that is at a 
depth of 24 to 42 inches from June to November Runoff 
is very slow, and the hazard of water erosion is slight 
The soll is subject to rare periods of flooding 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites Where the soil in this unit is drained, 
the main irrigated crops are grain, hops, and peas. 
Grasses and legumes are grown for hay, pasture, and 
seed 

The main limitation for irrigated crops is wetness 
Deep-rooted crops are suited to areas where a drainage 
system has been installed and is maintained. Dikes can 
be used to divert floodwater. Unless a drainage system 
Is maintained, the soil in this unit has a seasonal high 
water table during the irrigation season. 

Furrow, corrugation, drip, and sprinkler irrigation 
systems are suited to the soil in this unit lf surface 
irrigation systems are used, the risk of erosion can be 
minimized by keeping runs short Use of sprinkler or drip 
irrigation permits the even, controlled application of 
water, reduces runoff, and minimizes the risk of erosion 
To avoid loss of water and leaching of plant nutrients 
from overirrigation, applications of irrigation water should 
also be adjusted to the available water capacity and the 
crop needs, 

Proper timing of minimum tillage and return of crop 
residue to the soil reduce compaction, help to maintain 
or improve the organic matter content, help to maintain 
tilth, and improve the water infiltration rate Using a 
cropping system that includes close-growing, high- 
residue crops in the rotation and maintaining crop 
residue on the surface reduce water erosion Using 
vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tallwater A plowpan develops in this 
soil, however, it can be broken by chiseling or subsoiling 
when the soil is dry. 

This unit is poorly suited to homesite development 
The main limitations are the hazard of flooding and 
wetness. Flooding can be controlled by use of dikes and 
channels that have outlets to bypass floodwater. Deep 
drainage reduces the problem of wetness Dustiness can 
be a problem during construction on large building sites, 
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therefore, these sites should be disturbed as little as 
possible. 

The main limitations for septic tank absorption fields 
are wetness and moderately slow permeability, which 
increase the possibility of failure of the absorption fields. 
Use of long absorption lines and sandy backfill for the 
trench helps to compensate for the moderately slow 
permeability. 

This map unit is in capability subclass llw, irrigated. 


186—Willis fine sandy loam, 2 to 5 percent slopes. 
This well drained soil is on uplands. It is moderately 
deep over a hardpan. It formed in loess. The native 
vegetation is mainly grasses and shrubs. Elevation is 
1,200 to 2,500 feet. The average annual precipitation is 
9 to 12 inches, the average annual air temperature is 
about 49 degrees F, and the average frost-free season 
Is 125 to 160 days. 

Typically, the surface layer is grayish brown and brown 
fine sandy loam about 6 inches thick. The subsoil is 
brown silt loam about 16 inches thick. The substratum is 
brown and pale brown silt loam about 12 inches thick. A 
lime- and silica-cemented hardpan is at a depth of about 
34 inches. Depth to the hardpan ranges from 20 to 40 
inches. The hardpan generally is underlain by basalt, but 
in some areas it is underlain by gravel and sand or 
alternate layers of loess and hardpan. In some areas the 
surface layer is silt loam, and in some areas hardpan 
fragments are scattered throughout the profile and on 
the surface. 

Included in this unit are areas of Harwood, Burke, 
Wiehl, Ritzville, Mikkalo, and Moxee soils and areas of 
Willis soils that have slopes of less than 2 percent. 

Permeability of this Willis soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderately high. Effective rooting depth is 20 
to 40 inches. Runoff is medium, and the hazard of water 
erosion is moderate. The hazard of soil blowing is high. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. The main irrigated crops are corn, 
grain, grapes, hops, mint, and peas. Grasses and 
legumes are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are the hazard 
of soil blowing and depth to the hardpan. Furrow, 
corrugation, drip, and sprinkler irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. If furrow or 
corrugation irrigation systems are used, runs should be 
on the contour or across the slope. The risk of erosion 
can be minimized by keeping runs short. Use of sprinkler 
or drip irrigation permits the even, controlled application 
of water, reduces runoff, and minimizes the risk of 
erosion. To avoid loss of water and leaching of plant 
nutrients from overirrigation, applications of irrigation 
water should be adjusted to the available water capacity. 
Pipe, ditch lining, or drop structures should be installed 
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in irrigation ditches to facilitate irrigation and prevent 
excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and reduce soil blowing. 
Using a cropping system that includes close-growing, 
high-residue crops in the rotation and using vegetative 
barriers and windbreaks also reduce soil blowing. The 
soll should be protected from soil blowing by maintaining 
crop residue on the surface until the crops are well 
established in spring. Crop rows and irrigation furrows 
should be established at right angles to the prevailing 
wind where feasible. Mulching helps to stabilize small 
areas where soil blowing begins. Growing mint in 
meadows rather than in rows greatly reduces erosion. A 
plowpan develops in this soil; however, it can be broken 
by chiseling or subsoiling when the soil is dry. Using 
vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

This unit is poorly suited to homesite development. 
The main limitation for use as homesites is the moderate 
depth to the hardpan. The pan hinders excavation. Soil 
blowing can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

If this unit is used for septic tank absorption fields, the 
moderate depth to the hardpan limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. 

This map unit is in capability subclass lle, irrigated. 


187— Willis silt loam, 2 to 5 percent slopes. This 
well drained soil is on uplands. It is moderately deep 
over a hardpan. It formed in loess. The native vegetation 
is mainly grasses and shrubs. Elevation is 1,200 to 2,500 
feet. The average annual precipitation is 9 to 12 inches, 
the average annual air temperature is about 49 degrees 
F, and the average frost-free season is 125 to 160 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 6 inches thick. The subsoil is brown silt 
loam about 16 inches thick. The substratum is brown 
and pale brown silt loam about 12 inches thick. A lime- 
and silica-cemented hardpan is at a depth of about 34 
inches. Depth to the hardpan ranges from 20 to 40 
inches. The hardpan generally is underlain by basalt, but 
in some areas it is underlain by sand and gravel or 
alternate layers of loess and hardpan. In some areas the 
surface layer is fine sandy loam, and in some areas 
hardpan fragments are throughout the profile and on the 
surface. 

Included in this unit are small areas of Harwood, 
Burke, Wiehl, Ritzville, Mikkalo, and Moxee soils and 
areas of Willis soils that have slopes of less than 2 
percent. 

Permeability of this Willis soil is moderate above the 
hardpan and very slow through it. Available water 
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capacity is moderately high. Effective rooting depth is 20 
to 40 inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated and nonirrigated crops, 
as rangeland, for wildlife habitat, and as homesites. The 
main irrigated crops are corn, grain, grapes, hops, mint, 
and peas. Grasses and legumes are grown for hay, 
pasture, and seed. 

The main limitations for irrigated crops are the depth 
to the hardpan and the hazard of water erosion. Furrow, 
corrugation, drip, and sprinkler irrigation systems are 
Suited to the soil in this unit. The type of system used 
generally depends on the kind of crop grown. If furrow or 
corrugation irrigation systems are used, runs should be 
on the contour or across the slope. The risk of erosion 
can be minimized by keeping runs short. Use of sprinkler 
or drip irrigation permits the even, controlled application 
of water, reduces runoff, and minimizes the risk of 
erosion 

Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. Pipe, 
ditch lining, or drop structures should be installed in 
irrigation ditches to facilitate irrigation and prevent 
excessive ditch erosion. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and improve the water 
infiltration rate. Using a cropping system that includes 
close-growing, high-residue crops in the rotation and 
maintaining crop residue on the surface reduce water 
erosion. Growing mint in meadows rather than in rows 
greatly reduces erosion. Using vegetated filter strips at 
the end of rows or using sediment ponds, or both, 
reduces the volume of sediment in the tailwater. Deep 
cuts should be avoided when leveling fields. Shallow 
cuts are feasible in some areas. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces and diversions, and striperopping. Seeding 
on the contour or across the slope slows runoff and 
reduces erosion when the snow melts rapidly while the 
soil is still frozen. Drop structures are needed in places 
to control the flow of runoff in waterways. Waterways 
should be shaped and seeded to perennial grasses. 
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The potential native vegetation is mainly bluebunch 
wheatgrass, Sandberg bluegrass, and big sagebrush. If 
the range ís overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass decreases 
and the proportion of less preferred forage plants such 
as big sagebrush and rabbitbrush increases. Areas that 
are heavily infested with undesirable vegetation can be 
improved by such methods as chaining, railing, beating, 
plowing, chemical treatment, and prescribed burning. 
Range seeding is a suitable practice if the range 
vegetation is in poor condition. The soil in this unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation for use as homesites is the moderate 
depth to the hardpan, which hinders excavation. 
Dustiness can be a problem during construction on large 
building sites; therefore, these sites should be disturbed 
as little as possible. 

If this unit is used for septic tank absorption fields, 
moderate depth to the hardpan limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. 

This map unit is in capability subclasses lle, irrigated, 
and Ille, nonirrigated. 


188—Willis silt loam, 5 to 8 percent slopes. This 
well drained soil Is on uplands. It is moderately deep 
over a hardpan. It formed in loess. The native vegetation 
is mainly grasses and shrubs. Elevation is 1,200 to 2,500 
feet. The average annual precipitation is 9 to 12 inches, 
the average annual air temperature is about 49 degrees 
F, and the average frost-free season is 125 to 160 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 6 inches thick. The subsoll is brown silt 
loam about 16 inches thick. The substratum is brown 
and pale brown silt loam about 12 inches thick. A lime- 
and silica-cemented hardpan is at a depth of about 34 
inches. Depth to the hardpan ranges from 20 to 40 
inches. The hardpan generally is underlain by basalt, but 
in some areas it is underlain by sand and gravel or 
alternate layers of loess and hardpan. In some areas the 
surface layer is fine sandy loam, and in some areas 
hardpan fragments are throughout the profile and on the 
surface. 

Included in this unit are small areas of Harwood, 
Burke, Wiehl, Ritzville, Mikkalo, and Moxee soils. 

Permeability of this Willis soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderately high. Effective rooting depth is 20 
to 40 inches. Runoff is rapid, and the hazard of water 
erosion is high. 

This unit is used for irrigated and nonirrigated crops, 
rangeland, wildlife habitat, and homesites. The main 
irrigated crops are corn, grain, grapes, and peas. 
Grasses and legumes are grown for hay, pasture, and 
seed. 
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The main limitations for irrigated crops are the depth 
to the hardpan, steepness of slope, and the hazard of 
water erosion. Sprinkler and drip irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. Use of these 
irrigation systems permits the even, controlled 
application of water, reduces runoff, and minimizes the 
risk of erosion. Cultivation prior to irrigation improves the 
water infiltration rate; however, the fine soil particles 
dislodged during cultivation are highly susceptible to 
water erosion. This makes the initial period of irrigation 
extremely critical. The water application rate should be 
reduced accordingly to help control runoff, erosion, and 
the production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, improve the water 
infiltration rate, and reduce erosion. Using a cropping 
system that includes close-growing, high-residue crops in 
the rotation and maintaining crop residue on the surface 
reduce water erosion. Cover crops reduce erosion in 
orchards and vineyards. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces and diversions, and stripcropping. Seeding 
on the contour or across the slope slows runoff and 
reduces erosion when the snow melts rapidly while the 
soil is still frozen. Drop structures are needed in places 
to control the flow of runoff in waterways. Waterways 
should be shaped and seeded to perennial grasses. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Sandberg bluegrass, and big sagebrush. If 
the range is overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass decreases 
and the proportion of less preferred forage plants such 
as big sagebrush and rabbitbrush increases. Areas that 
are heavily infested with undesirable vegetation can be 
improved by such methods as chaining, railing, beating, 
plowing, chemical treatment, and prescribed burning. 
Range seeding is a suitable practice if the range 
vegetation is in poor condition. The soil in this unit 
should be seeded in fall using a drill. Adapted grasses 
and legumes should be seeded. 

This unit is poorly suited to homesite development. 
The main limitation for use as homesites is the moderate 
depth to the hardpan, which hinders excavation. 
Dustiness can be a problem during construction on large 
sites: therefore, these sites should be disturbed as little 
as possible. 
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If this unit is used for septic tank absorption fields, the 
hardpan limits the capacity of the absorption fields. Use 
of long absorption lines helps to compensate for this 
limitation. 

This map unit is in capability subclass Ille, irrigated. 


189— Willis silt loam, 8 to 15 percent slopes. This 
well drained soil is on uplands. It is moderately deep 
over a hardpan. It formed in loess. The native vegetation 
is mainly grasses and shrubs. Elevation is 1,200 to 2,500 
feet. The average annual precipitation is 9 to 12 inches, 
the average annual air temperature is about 49 degrees 
F, and the average frost-free season is 125 to 160 days. 

Typically, the surface layer is grayish brown and brown 
silt loam about 6 inches thick. The subsoil is brown silt 
loam about 16 inches thick. The substratum is brown 
and pale brown silt loam about 12 inches thick. A lime- 
and silica-cemented hardpan is at a depth of about 34 
inches. Depth to the hardpan ranges from 20 to 40 
inches. The hardpan commonly is underlain by basalt, 
but in some areas it is underlain by sand and gravel or 
alternate layers of loess and hardpan. In some areas 
hardpan fragments are throughout the profile and on the 
surface. 

Included in this unit are areas of Harwood, Burke, 
Wiehl, Ritzville, Mikkalo, and Moxee soils. 

Permeability of this Willis soil is moderate above the 
hardpan and very slow through it. Available water 
capacity is moderately high. Effective rooting depth is 20 
to 40 inches. Runoff is medium, and the hazard of water 
erosion is moderate. 

This unit is used for irrigated and nonirrigated crops, 
as rangeland, for wildlife habitat, and as homesites. The 
main irrigated crops are grain, corn, and grapes. Grass 
and legumes are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are depth to 
the hardpan, steepness of slope, and the hazard of 
water erosion. Sprinkler and drip irrigation systems are 
suited to the soil in this unit. Use of these systems 
permits the even, controlled application of water, 
reduces runoff, and minimizes the risk of erosion. 
Cultivation prior to irrigation improves the water 
infiltration rate; however, the fine soil particles dislodged 
during cultivation are highly susceptible to water erosion. 
This makes the initial period of irrigation extremely 
critical. The water application rate should be reduced 
accordingly to help control runoff, erosion, and the 
production of sediment. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, improve the water 
infiltration rate, and reduce erosion. Tillage should be 
across the slope or on the contour. Using a cropping 
system that includes close-growing, high-residue crops in 
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the rotation and maintaining crop residue on the surface 
reduce water erosion. Annual or perennial cover crops 
reduce erosion in orchards and vineyards. 

The main limitations for nonirrigated crops are low 
annual precipitation and the hazard of water erosion. 
Because precipitation is not sufficient for annual 
cropping, a cropping system that includes winter wheat 
and summer fallow is most suitable. Erosion can be 
reduced by seeding fall grain early, stubble mulching, 
using terraces and diversions, and stripcropping. Seeding 
on the contour or across the slope slows runoff and 
reduces erosion when the snow melts rapidly while the 
soil is still frozen. Drop structures are needed in places 
to control the flow of runoff in waterways. Waterways 
should be shaped and seeded to perennial grass. 

The potential native vegetation is mainly bluebunch 
wheatgrass, Sandberg bluegrass, and big sagebrush. If 
the range is overgrazed, the proportion of preferred 
forage plants such as bluebunch wheatgrass decreases 
and the proportion of less preferred forage plants such 
as big sagebrush and rabbitbrush increases. Areas that 
are heavily infested with undesirable vegetation can be 
improved by such methods as chaining, railing, beating, 
plowing, chemical treatment, and prescribed burning. 
Range seeding is a suitable practice if the range 
vegetation is in poor condition. This unit should be 
seeded in fall using a drill. Adapted grasses and legumes 
should be seeded. 

This unit is poorly suited to homesite development. 
The main limitations for use as homesites is the 
moderate depth to the hardpan and steepness of slope. 
The hardpan hinders excavation. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. 

If this unit is used for septic tank absorption fields, the 
moderate depth to the hardpan limits the capacity of the 
absorption fields. Use of long absorption lines helps to 
compensate for this limitation. Slope can cause lateral 
seepage and surfacing of the effluent in downslope 
areas. Absorption lines should be placed on the contour. 

This map unit is in capability subclasses IVe, irrigated 
and Ille, nonirrigated. 


190—- Yakima silt loam. This very deep, well drained 
soil is on flood plains. It formed in alluvium. Slope is 0 to 
2 percent. The native vegetation is mainly grasses and 
shrubs. Elevation is 700 to 1,200 feet. The average 
annual precipitation is 9 to 14 inches, the average 
annual air temperature is about 54 degrees F, and the 
average frost-free season is 120 to 170 days. 

Typically, the upper part of the surface layer is grayish 
brown silt loam about 13 inches thick. The lower part is 
dark grayish brown sandy loam and brown gravelly very 
fine sandy loam about 14 inches thick. The upper part of 
the underlying material is brown gravelly very fine sandy 
loam about 3 inches thick, and the lower part to a depth 
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of 60 inches or more is dark grayish brown extremely 
gravelly coarse sand. In some areas the surface layer is 
gravelly or stony. 

Included in this unit are areas of Logy, Esquatzel, and 
Weirman soils. 

Permeability of this Yakima soil is moderate in the 
surface layer and very rapid in the underlying material. 
Available water capacity is moderately high. Effective 
rooting depth is 60 inches or more. Runoff is very slow, 
and the hazard of water erosion is slight. This unit is 
subject to occasional periods of flooding in spring. 

This unit is used for irngated crops, for wildlife habitat, 
and as homesites. The main irrigated crops are 
asparagus, grain, grapes, hops, and peas. Grasses and 
legumes are grown for hay, pasture, and seed. 

The main limitation for irrigated crops is the hazard of 
flooding. Dikes are effective in diverting floodwater. 
Furrow, corrugation, and sprinkler irrigation systems are 
suited to the soil in this unit. The type of system used 
depends on the kind of crop grown. If surface irrigation 
systems are used, the risk of erosion can be minimized 
by keeping runs short. Use of sprinkler irrigation permits 
the even, controlled application of water, reduces runoff, 
and minimizes the risk of erosion. To avoid loss of water 
and leaching of plant nutrients from overirrigation, 
applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. Pipe, 
ditch lining, or drop structures should be installed in 
irrigation ditches to facilitate irrigation and reduce ditch 
erosion. 

Proper timing of minimum tillage and return of crop 
residue to the soil reduce compaction, help to maintain 
or improve the organic matter content, help to maintain 
tilth, and improve the water infiltration rate. Using a 
cropping system that includes close-growing, high- 
residue crops in the rotation and maintaining crop 
residue on the surface reduce water erosion. A plowpan 
develops in this soil; however, it can be broken by 
chiseling or subsoiling when the soil is dry. Using 
vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. When leveling fields, care 
should be taken to avoid cutting into the very gravelly 
part of the substratum. Shallow cuts are feasible in some 
areas. 

This unit is poorly suited to homesite development. 
The main limitation is the hazard of flooding. Flooding 
can be controlled by use of dikes and channels that 
have outlets to bypass floodwater. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. Cutbanks are not stable and are subject to 
caving in. 

The main limitations for septic tank absorption fields 
are the hazard of flooding and seepage. If the density of 
housing is moderate to high, community sewage systems 
are needed to prevent contamination of water supplies 
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as a result of seepage from onsite sewage disposal 
systems. 
This map unit is in capability subclass llw, irrigated. 


191—Zillah sandy loam. This very deep, artificially 
drained soll is on flood plains. It formed in recent 
alluvium. Slope is 0 to 2 percent. The native vegetation 
is mainly water-tolerant trees, sedges, and forbs. 
Elevation is 600 to 1,100 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 49 degrees F, and the average 
frost-free season is 130 to 180 days. 

Typically, the surface layer is grayish brown sandy 
loam about 12 inches thick. The upper part of the 
underlying material is gray silt loam about 30 inches 
thick, and the lower part to a depth of 60 inches or more 
is gray loamy sand. In some areas the surface layer is 
silt loam, and in some areas the part of the underlying 
material below a depth of 40 inches is very gravelly. 

Included in this unit are areas of Ashue, Esquatzel, 
Toppenish, and Weirman soils. Also included are areas 
of Zillah soils that have not been artificially drained and 
areas of salt- and alkali-affected soils. 

Permeability of this Zillah soil is moderate. Available 
water capacity is high. Effective rooting depth is limited 
by a seasonal high water table that is at a depth of 24 to 
48 inches from April to November. Runoff is very slow, 
and the hazard of water erosion is slight. The hazard of 
soll blowing is high. The soil is subject to rare periods of 
flooding. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. Where the unit is drained and 
protected from flooding, the main irrigated crops are 
asparagus, corn, grain, and peas. Grasses and legumes 
are grown for hay, pasture, and seed. 

The main limitations for irrigated crops are wetness 
and the hazard of soil blowing. Dikes can be used to 
divert floodwater. Furrow, corrugation, and sprinkler 
irrigation systems are suited to the soil in this unit. Use 
of sprinkler irrigation permits the even, controlled 
application of water and reduces runoff. To avoid loss of 
water and leaching of plant nutrients from overirrigation, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs. 

Use of minimum tillage and return of crop residue to 
the soil help to maintain or improve the organic matter 
content, help to maintain tilth, and reduce soil blowing. 
Using a cropping system that includes close-growing, 
high-residue crops in the rotation and using vegetative 
barriers and windbreaks also reduce soil blowing. The 
Soil should be protected from soil blowing by maintaining 
crop residue on the surface until the crops are well 
established in spring. Crop rows and irrigation furrows 
should be established at right angles to the prevailing 
wind where feasible. Mulch can be used to stabilize 
small areas where soil blowing begins. 
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This unit is poorly suited to homesite development. 
The main limitations are wetness and the hazard of 
flooding. Flooding can be controlled by use of dikes and 
channels that have outlets to bypass floodwater. Deep 
drainage reduces the problem of wetness. Soil blowing 
can be a problem during construction on large building 
sites; therefore, these sites should be disturbed as little 
as possible. Cutbanks are not stable and are subject to 
caving in. 

The main limitation for septic tank absorption fields is 
wetness, which increases the possibility of failure of 
Septic tank absorption fields. If the density of housing is 
moderate to high, community sewage systems are 
needed to prevent contamination of water supplies as a 
result of seepage. 

This map unit is in capability subclass llw. 


192—Zillah silt loam. This very deep, artificially 
drained soil is on flood plains. It formed in recent 
alluvium. Slope is O to 2 percent. The native vegetation 
is mainly water-tolerant trees, sedges, and forbs. 
Elevation is 600 to 1,100 feet. The average annual 
precipìtation is 6 to 9 inches, the average annual air 
temperature is about 49 degrees F, and the average 
frost-free season is 130 to 180 days. 

Typically, the surface layer is grayish brown silt loam 
about 12 inches thick. The upper part of the underlying 
material is gray silt loam about 30 inches thick, and the 
lower part to a depth of 60 inches or more is gray loamy 
sand. In some areas the surface layer is sandy loam, 
and in some areas the part of the underlying material 
below a depth of 40 inches is very gravelly. 

Included in this unit are areas of Ashue, Esquatzel, 
Toppenish, and Weirman soils. Also included are areas 
of soils that have not been artificially drained and areas 
of salt- and alkali-affected soils. 

Permeability of this Zillah soil is moderate. Available 
water capacity is high. Effective rooting depth is limited 
by a seasonal high water table that is at a depth of 24 to 
48 inches during the months of April to November. 
Runoff is very slow, and the hazard of water erosion is 
slight. The soil is subject to rare periods of flooding. 

This unit is used for irrigated crops, for wildlife habitat, 
and as homesites. Where the unit is drained and 
protected from flooding, the main irrigated crops are 
asparagus, corn, grain, grapes, and peas. Grasses and 
legumes are grown for hay, pasture, and seed. 

The main limitation for irrigated crops is wetness. 
Dikes can be used to divert floodwater. Furrow, 
corrugation, and sprinkler irrigation systems are suited to 
the soil in this unit. The type of system used depends on 
the kind of crop grown. If surface irrigation systems are 
used, the risk of erosion can be minimized by keeping 
runs short. Use of sprinkler and drip irrigation permits the 
even, controlled application of water, reduces runoff, and 
minimizes the risk of erosion. To avoid loss of water and 
leaching of plant nutrients from overirrigation, 
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applications of irrigation water should also be adjusted to 
the available water capacity and the crop needs. 

Proper timing of minimum tillage and return of crop 
residue to the soll reduce compaction, help to maintain 
or improve the organic matter content, help to maintain 
tilth, and improve the water infiltration rate. Using a 
cropping system that includes close-growing, high- 
residue crops in the rotation and maintaining crop 
residue on the surface reduce water erosion. Using 
vegetated filter strips at the end of rows or using 
sediment ponds, or both, reduces the volume of 
sediment in the tailwater. 

This unit is poorly suited to homesite development. 
The main limitations are wetness and the hazard of 
flooding. Deep drainage reduces wetness. Flooding can 
be controlled by use of dikes and channels that have 
outlets to bypass floodwater. Dustiness can be a 
problem during construction on large building sites; 
therefore, these sites should be disturbed as little as 
possible. Cutbanks are not stable and are subject to 
caving In. 

The main limitation for septic absorption fields 6 
wetness, which increases the possibility of failure of 
absorption fields. If the density of housing is moderate to 
high, community sewage systems are needed to prevent 
contamination of water supplies as a result of seepage. 

This map unit is in capability subclass llw, irrigated. 


193—Zillah silt loam, channeled. This very deep, 
somewhat poorly drained sod is in ponded areas on 
flood plains. The soil is dissected by intermittent and 
perennial streams. It formed in recent alluvium. Slope is 
0 to 2 percent. The native vegetation is mainly water- 
tolerant trees, sedges, and forbs. Elevation is 600 to 
1,100 feet. The average annual precipitation is 6 to 9 
inches, the average annual air temperature is about 49 
degrees F, and the average frost-free season is 130 to 
180 days. 

Typically, the surface layer is grayish brown silt loam 
about 12 inches thick. The upper part of the underlying 
material is gray silt loam about 30 inches thick, and the 
lower part to a depth of 60 inches or more is gray loamy 
sand. In some areas the surface layer is cobbly or stony, 
in some areas the soil is cobbly or stony throughout, and 
in some areas the part of the underlying material below a 
depth of 40 inches is very gravelly. 

Included in this unit are areas of Ashue, Esquatzel, 
and Weirman soils. 

Permeability of this Zillah soil is moderate. Available 
water capacity is high. Effective rooting depth is limited 
by a seasonal high water table that is at a depth of O to 
12 inches from April to November. Runoff is very slow. 
The soil is subject to frequent periods of flooding in 
spring. 

This unit is used as rangeland and for wildlife habitat. 

The potential native vegetation is mainly basin wildrye, 
tufted hairgrass, sedges, and willows. The main limitation 
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for the production of forage is wetness. If the range is 
overgrazed, the proportion of preferred forage plants 
such as basin wildrye and bluebunch wheatgrass 
decreases and the proportion of less preferred forage 
plants increases. Areas that are heavily infested with 
undesirable vegetation can be improved by such 
methods as railing, chaining, beating, plowing, chemical 
treatment, and prescribed burning. Range seeding !s a 
suitable practice if the range vegetation is in poor 
condition. The soil in this unit should be seeded in fall 
using a drill. Adapted grasses and legumes should be 
seeded. 

This unit is limited for livestock watering ponds and 
other water impoundments because of the seepage 
potential. Water tanks are a more effective and reliable 
means of storing water for livestock. 

This map unit is in capability subclass Vlw, 
nonirrigated. 


prime farmland 


Prime farmland, as defined by the United States 
Department of Agriculture, is the land that is best suited 
to producing food, feed, forage, fiber, and oilseed crops. 
It must either be used for producing food or fiber or be 
available for these uses. It has the soil quality, length of 
growing season, and moisture supply needed to 
economically produce a sustained high yield of crops 
when it is managed properly. Prime farmland produces 
the highest yields with minimal energy and economic 
resources, and farming it results in the least disturbance 
of the environment. 

Prime farmland commonly has an adequate and 
dependable supply of moisture from precipitation or 
irrigation. It also has a favorable temperature and length 
of growing season and an acceptable level of acidity or 
alkalinity. It has few if any rock fragments and is 
permeable to water and air. Prime farmland is not 
excessively eroded or saturated with water tor long 
periods and is not flooded during the growing season. 
The slope is mainly 0 to 5 percent. Soils that are limited 
by a high water table, a hazard of flooding, or low rainfall 
may quality for prime farmland if these limitations are 
overcome by practices such as drainage, flood control, 
or irrigation. Onsite investigation is needed to determine 
the extent of these limitations. 

About 136,000 acres, or nearly 15 percent, of the 
survey area meets the soil requirements for prime 
farmland if irrigated. About 60 percent of this is in 
general soil map unit 4, in the east-central part of the 
area, and minor amounts are in map units 1, 7, 8, and 9. 
In addition, about 37,000 acres, or nearly 4 percent, of 
the survey area meets the requirements for prime 
farmland if the soils are adequately irrigated, adequately 
drained, and reclaimed. These soils are primarily in map 
units 4 and 8, in the east-central and southern parts of 
the area. 
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Crops grown on the prime farmland in this survey area 
are mainly corn, hops, asparagus, mint, and tree fruit 
SUCh as apples, cherries, peaches, and pears. These 
crops support a sizeable light industry that includes 
processing, storing, and shipping the crops and 
marketing farm supplies. 

Å recent trend in land use in some parts of the area 
has been to convert areas of prime farmland to industrial 
and urban areas. The loss of prime farmland to these 
and other uses has made it necessary to farm areas that 
generally are more erodible, droughty, and difficult to 
cultivate and are less productive. 

The following map units meet the requirements for 
prime farmland if irrigated. The practices needed in 
addition to irrigation to overcome the limitations, if any, 
are shown in parentheses after the map unit name. The 
extent of each map unit is given in table 4, the location 
is given on the detailed soil maps in the back of this 
publication, and the soil qualities that affect use and 
management are described in the section “Detailed soil 
map units.” This list does not constitute a 
recommendation for a particular land use. 


2 Ashue loam 

4 Bickleton silt loam, 0 to 5 percent slopes 

10 Burke silt loam, 2 to 5 percent slopes 

18 Cleman very fine sandy loam, 0 to 2 percent 
slopes 

19 Cleman very fine sandy loam, 2 to 5 percent 
slopes 

24 Cowiche loam, 2 to 5 percent slopes 

32 Esquatzel silt loam, 0 to 2 percent slopes 

33 Esquatzel silt loam, 2 to 5 percent slopes 

46 Harwood loam, 2 to 5 percent slopes 

50 Harwood-Burke-Wiehl silt loams, 2 to 5 per- 
cent slopes 

66 Kittitas silt loam (if artificially drained and re- 
claimed) 

79 Mikkalo silt loam, 0 to 5 percent slopes 
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Naches loam 

Outlook fine sandy loam (if artificially drained 
and reclaimed) 

Outlook silt loam (if artificially drained and 
reclaimed) 

Renslow silt loam, basalt substratum, 0 to 5 
percent slopes 

Ritzville silt loam, 2 to 5 percent slopes 
Ritzville silt loam, basalt substratum, 0 to 5 
percent slopes 

Scooteney silt loam, 0 to 2 percent slopes 
Scooteney silt loam, 2 to 5 percent slopes 
Selah silt loam, 2 to 5 percent slopes 

Shano silt loam, 2 to 5 percent slopes 

Sinloc silt loam, 0 to 2 percent slopes (if 
artificially drained and reclaimed) 

Sinloc silt loam, 2 to 5 percent slopes (if 
artificially drained and reclaimed) 

Tieton fine sandy loam, 2 to 5 percent slopes 
Tieton loam, 0 to 2 percent slopes 

Tieton loam, 2 to 5 percent slopes 

Toppenish silt loam 

Umapine silt loam, 0 to 5 percent slopes (if 
artificially drained and reclaimed) 

Umapine silt loam, drained, 0 to 2 percent 
slopes 

Umapine silt loam, drained, 2 to 5 percent 
slopes 

Warden fine sandy loam, 0 to 2 percent 
slopes 

Warden fine sandy loam, 2 to 5 percent 
slopes 

Warden silt loam, 0 to 2 percent slopes 
Warden silt loam, 2 to 5 percent slopes 
Wenas silt loam 

Willis fine sandy loam, 2 to 5 percent slopes 
Willis silt loam, 2 to 5 percent slopes 

Yakima silt loam 

Zillah silt loam 
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use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the sois. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soll 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, slope, or other 
soil features can cause difficuity in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


Tom Reedy, soil scientist, Soil Conservation Service, prepared this 
section 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 


yields of the main crops and hay and pasture plants are 
listed for each soil. 

Each area of cropland is a unique combination of soils, 
slopes, elevation, climate, and other characteristics. 
Management should consist of a system that recognizes 
these characteristics. The objective of a cropland 
management system is to maintain or improve the quality 
of the environment; to maintain or improve crop 
production while conserving energy resources; and to 
protect the soil from erosion. 

Management practices that enhance the environment 
may include developing watering facilities, planting 
hedgerows, leaving some standing grain, or establishing 
permanent cover for wildlife in odd areas. Other 
environmental concerns such as properly using 
pesticides, properly disposing of empty containers, 
trapping sediment in debris basins, and properly 
disposing of animal waste should also be considered. 

Management practices that protect the soil from 
erosion also may provide additional environmental, 
production, or energy benefits. Erosion control practices 
include using an adapted crop rotation that may include 
cover Crops, green manure crops, or grasses and 
legumes in the rotation; using minimum tillage; using 
crop residue; stubble mulching; seeding early in fall; 
divided-slope farming; fall chiseling; and using terraces, 
field windbreaks, and grassed waterways. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

Approximately 268,880 acres of this survey area is 
irrigated cropland. Å wide variety of crops are grown 
under irrigation, including apples, cherries, peaches, 
apricots, mint, hops, asparagus, sweet corn, corn for 
silage, grapes, hay and pasture, and wheat. Production 
of crops such as irrigated corn, squash, melons, wheat, 
and potatoes fluctuates, depending on the market value 
of the major crops and on the crop rotation system used. 
About 64,000 acres of the area is nonirrigated cropland. 
The main nonırrıgated crop is winter wheat grown in a 
wheat-summer fallow cropping system. 

The deep, well drained soils in the area that warm up 
early in spring and have a relatively long growing 
season—more than 135 frost-free days—are well suited 
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to irrigated orchard and vegetable crops. These soils 
include Esquatzel and Ceman soils on flood plains; 
Cowiche, Ritzville, Shano, and Tieton soils on uplands; 
and Scooteney and Warden soils on terraces. These 
soils, as well as Renslow and Taneum soils, are also 
well suited to nonirrigated small grain. 

Most of the well drained soils in irrigated areas are 
suited to orchard and vegetable crops. Frost control is 
needed in areas of these soils where frosts occur late in 
spring as a result of poor air drainage. Suitable practices 
for frost control include use of orchard heaters, wind 
machines, and over-tree or under-tree sprinklers (5). In 
these areas it is important, especially when replanting, to 
consider growing fruit trees that develop later in spring 
and thus are less subject to frost damage. Whenever 
possible, trees should be planted up and down the slope 
to allow air to drain freely. 

Most of the crops grown in the survey area respond 
well to nitrogen, phosphorus, and potassium. Ammonium 
nitrate, ammonium sulfate, and urea fertilizers commonly 
are used. Urea fertilizer is most popular and is least 
expensive per unit of nitrogen applied. Periodic 
applications of lime are needed because of the acidifying 
effect of ammonium fertilizer. Where leaching has 
occurred, applications of boron may be needed. Some 
areas are deficient in zinc, especially if they have been 
leveled. Some areas are low in content of sulfur. Some 
foliar applications of micronutrients are used in orchards. 

The soils in the survey area range from slightly acid to 
very strongly alkaline. Soils that are strongly alkaline or 
very strongly alkaline, such as the somewhat poorly 
drained Fiander, Kittitas, Outlook, Sinloc, and Umapine 
soils and the poorly drained Wanser soils, are high in 
content of exchangeable sodium. These soils should be 
leached with elemental sulfur or sulfuric acid if they have 
an inherently high content of free lime. Gypsum is 
needed if the content of free lime is not adequate (22). 
Because these soils have a water table at a relatively 
shallow depth, provisions for improved drainage are 
needed before the soils are leached. 

For all soils in the survey area, the amount of lime, 
gypsum, fertilizer, and other amendments applied should 
be based on soil tests, on the needs of the crop, and on 
the expected yields. The local office of the Cooperative 
Extension Service can help to determine the kind and 
amount of amendments to apply. 

About 2 percent of the soils in the survey area are 
somewhat poorly drained and have a sufficiently high 
water table that drainage is needed for maximum crop 
production. Many of these wet areas provide critical 
habitat for wildlife, because permanent vegetation has 
been removed by intensive farming in many parts of the 
survey area. Wet areas also provide ground water 
recharge, serve as sinks for sediment and nutrients, 
store floodwater temporarily, and improve the esthetic 
value of the landscape. 
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Subsurface drainage systems should be designed 
according to soil permeability, with narrower spacing 
where permeability is less. The amount of water to be 
drained should determine the size of drain pipe and the 
gradient. All drainage systems should be discharged to 
an acceptable drainage course that will not further 
contribute to surface water pollution. The wet soils may 
need amendments to facilitate leaching of excessive 
sodium. 

Generally, soils relatively high in organic matter 
content have good tilth. As tilth increases, soil erosion 
and surface crusting decrease and the water intake rate 
increases. Therefore, it is important to have crops In the 
cropping system that will maintain or improve the organic 
matter content. This can be done by incorporating as 
much residue as possible into the soil and by rotating 
high residue crops such as grain, grasses, legumes, and 
corn with low residue row crops. To facilitate the 
decomposition of residue to organic matter, adequate 
nitrogen fertilizer is needed. 

Irrigation water management is the major resource 
conservation concern in irrigated areas. If irrigation water 
is not properly applied, soil erosion results. Erosion is a 
concern because the surface layer, which is the most 
fertile layer in the soil profile and contains most of the 
organic matter and available plant nutrients, is the first to 
be eroded away. With loss of organic matter, the 
structure of the soil deteriorates, available water capacity 
and the water intake rate decrease, and general tilth is 
lost. Thus, soil erosion reduces the productivity of the 
soil and eventually results in pollution of streams by 
deposition of sediment, nutrients, and pesticides. 

If irrigation water is not properly conserved and the 
rate of application is excessive, soil erosion is increased 
in most areas. Wasteful use of water reduces streamflow 
of the Yakima River and compounds water pollution 
problems in most streams in the area. Cropping systems 
that keep a plant cover and residue on the soil during 
critical periods reduce soil erosion. 

Proper irrigation water management and proper use of 
agronomic practices minimize the hazard of erosion. 
Applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
crop needs to avoid loss of water and leaching of plant 
nutrients and to minimize erosion. Rotating close-growing 
crops such as grass and alfalfa in the cropping system 
on sloping soils reduces erosion by protecting the soil 
surface and increasing the water intake rate. Use of 
minimum tillage and high residue crops such as wheat 
and corn reduces the amount of the surface exposed, 
minimizes sealing of the surface, slows runoff, and 
reduces erosion. Growing cover crops in vineyards and 
orchards during the irrigation season and growing mint in 
meadows also reduce erosion. 

In dryland areas soil blowing and water erosion are 
reduced if fall grain is seeded early, nitrogen is applied, 
stubble mulch tillage is used, fields are stripcropped, and 
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tillage is on the contour or across the slope Chiseling or 
subsoiling the stubble fields in fall on the contour or 
across the slope slows runoff and increases the water 
intake. Terraces and diversions, which are most practical 
on deep and moderately deep soils, reduce the length of 
slopes and thereby reduce runoff and erosion. The 
shallow Gorst, Lickskillet, Moxee, Scoon, and Starbuck 
Soils are not suited to dryland cultivation and should be 
seeded to permanent grass. 

Soil blowing is a hazard on the sandy Quincy and 
Hezel soils. If irrigated, these soils should not be left 
barren during periods when the soils are susceptible to 
erosion. Use of winter cover crops, strip tillage, and crop 
residue is needed to control soil blowing in spring. 
Retaining crop residue on the surface or using straw, 
manure, and other material as mulch reduces soil 
blowing, helps to maintain or improve organic matter 
content, and conserves moisture. 

Because of the rapid permeability of the Quincy and 
Hezel soils, the high streamflow needed for water to 
reach the full length of the furrows causes excessive 
erosion. Therefore, the soils are not suited to surface 
Irrigation systems but are suited to sprinkler, trickle, or 
drip systems. Because of the droughtiness of these soils, 
frequent light applications of water are needed. Unless 
irrigated, these soils are poorly suited to cultivation. 

Compaction and breakdown of soil structure caused 
by excessive tillage and continuous use of heavy 
equipment are common on the silt loams and loams in 
the area. These also reduce the water intake rate and 
increase the risk of erosion. Soil compaction can be 
reduced by use of minimum tillage, proper timing of 
tillage in relation to moisture content, close-growing 
crops, and crop residue. Tillage pans may be broken up 
by subsoiling or chiseling when the soil is dry. Use of 
minimum tillage and crop residue also helps to maintain 
Soil structure. 

Furrow, corrugation, sprinkler, or drip irrigation systems 
are used in the survey area. Sprinkler and drip irrigation 
systems are suited to all the soils in the survey area. 
These systems permit an even, controlled application of 
irrigation water and, if managed properly, reduce the risk 
of erosion and leaching of plant nutrients. Furrow and 
corrugation systems are used on most soils that have 
slopes of less than 5 percent. Use of surface systems on 
the shallow Gorst, Moxee, Scoon, and Starbuck soils is 
not practical regardless of the slope, because the hazard 
of eroding the furrows is too high. These soils are suited 
to sprinkler, drip, and trickle systems only. Using a 
cropping system that provides continuous plant cover, 
such as hay and pasture, or growing perennial cover 
crops in orchards reduces erosion on these soils. 


yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
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higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. For 
those soils used as nonirrigated cropland and where a 
summer-fallow cropping system is used, the yields 
represent the year that the soils are cropped. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soll for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small or because 
yield data were not available. The local office of the Soil 
Conservation Service or of the Cooperative Extension 
Service can provide information about the management 
and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to therr limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show surtability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 
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Capability classes, the broadest groups, are 
designated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class I soils have slight limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (In some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section "Detailed soil map units." 


rangeland 


By Richard A. Pudney, range conservationist, Soil Conservation 
Service 


Approximately 48 percent, or about 425,456 acres, of 
the Yakima County Area is rangeland. Cow-calf-steer 
operations are dominant in the area. Although individual 
operations vary, the livestock commonly are grazed at 
lower elevations in spring and then are moved to the 
foothilis early in summer. Later, the livestock are 
transported to the mountainous areas, where they 
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remain in summer and early in fall. Then they are 
returned to stubble fields and feedlots for the winter. 

Many livestock operations are run in combination with 
nonirrigated and irrigated farming. The farm and livestock 
operations vary from growing crops to provide feed for 
livestock in winter to farming operations in which 
livestock are used to graze odd areas, stubble fields or 
other crop aftermath. 

Forage production is influenced by the amount of 
precipitation, length of the growing season, and the 
available water capacity of the soil. Areas at lower 
elevations receive less precipitation and are fairly low in 
forage production. As elevation increases, production 
also increases unless it is limited by a short growing 
season. The available water capacity varies at both low 
and high elevations. Shallow soils have less available 
water capacity and produce less forage than do deep 
soils, which generally have a high available water 
capacity. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 6 shows, for each soil, the range site; the total 
annual production of vegetation in favorable, normal, and 
unfavorable years; the characteristic vegetation; and the 
average percentage of each species. Only those soils 
that are used as rangeland are listed. Explanation of the 
column headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
established during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil 
properties that affect moisture supply and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. H includes all vegetation, whether or not it is 
palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. H does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In å favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In a 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 
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Dry weight is the total annual yield per acre reduced to 
a common percent of air-dry moisture. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production ts given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition Is an ecological rating only. It does not have a 
specific meaning that pertains to the present plant 
community in a given use. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, reduction of undesirable brush species, 
conservation of water, and control of water erosion and 
soil blowing. Sometimes, however, a range condition 
somewhat below the potential meets grazing needs, 
provides wildlife habitat, and protects soil and water 
resources. 

The basic soil and plant resources in the survey area 
can be maintained or improved through proper 
management. Among the range management practices 
important for all rangeland in the area are proper grazing 
use and planned grazing systems, which include 
deferred grazing, proper season of use, and good 
distribution of grazing. Distribution of grazing can be 
accomplished by proper placement of watering facilities 
and salt and by fencing where needed. The suitability of 
range improvement practices such as brush 
management, range seeding, and use of pipelines 
depends on the characteristics of a given site. 

Livestock graze selectively; they seek out the 
palatable and nutritious plants and graze them 
intensively. Without proper grazing management, these 
preferred plants are depleted. As the preferred plants 
decrease, less palatable plants increase. If poor grazing 
management is continued, the less palatable plants are 
depleted by livestock and unpalatable grasses, weeds, 
shrubs, and annual plants invade. Rangeland that is 
dominated by these plants produces only a fraction of 
the usabie forage it is capable of producing and supports 
far fewer livestock than it potentially can support. 

Sound range management consists of practices such 
as balancing the requirements of livestock and wildlife 
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with the forage available, proper grazing use and 
distribution, and periodically resting the preferred and 
less palatable vegetation from grazing during the growing 
season. 

In determining how many animals an area can support, 
it is essential to know how much of the area will be used 
by the animals. Stock water is often a key factor 
Livestock in the more nearly level areas generally make 
good use of vegetation that is as much as 1 mile from 
water, but in extremely steep areas they may not travel 
more than one-fourth of a mile from water. Development 
of stock water in underused areas improves the use of 
the forage in these areas and reduces use in overgrazed 
areas. Placing salt blocks in undergrazed areas also 
helps to entice livestock away from overused areas and 
to improve use in isolated areas. Cross fencing is 
another good way to improve livestock distribution, but it 
should be used in combination with stock water 
developments and other management practices. 

Periodic rest from grazing during the growing season 
allows the preferred and less palatable vegetation to 
build up its root reserves and to improve its vigor and 
production. Various deferred-rotation grazing systems 
can be developed to insure that each pasture gets 
periodic rest from grazing during the growing season. 
Rotation grazing systems can also be tailored to meet 
the needs of any ranching operation. 

Proper grazing use Is essential in any grazing 
operation. Enough of the plant must be left following 
grazing to allow the plant to continue to manufacture its 
own food. This process, called photosynthesis, depends 
on the leaves of the plant to absorb carbon dioxide, an 
essential element in the process. When all leaves are 
removed by close grazing, the plant has to use the food 
reserves stored in its root system to continue to grow 
and survive. If a plant is continuously overgrazed, its 
store of food in the root system will eventually run out 
and the plant will die. Proper grazing use insures that the 
plants can continue to manufacture food. Good 
management leads to productive, healthy forage plants 
that have root systems strong enough to survive through 
unfavorable years. 


woodland management and productivity 


By Ronald A Peyton, forester, Soil Conservation Service 


About 133,800 acres, or 15 percent, of the survey 
area is forested. Most of this land is in privately owned 
commercial holdings. The area has 10 distinct forest 
cover types (20). The major forest cover types that have 
commercial value are interior ponderosa pine, interior 
Douglas-fir, grand fir-larch-Douglas-fir, and ponderosa 
pine-larch-Douglas-fir. The minor forest cover types 
include Englemann spruce-subaipine fir, lodgepole pine, 
whitebark pine, western larch-Douglas-fir, black 
cottonwood-willow, and Oregon white oak. 
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Moisture and topography generally dictate the 
character of the forests in the survey area (77). Along 
the eastern fringe of the forest land, timber stands are 
scattered and occur mainly as narrow bands on canyon 
bottoms and along canyonsides. These meandering 
strips of timber merge into sparse stands of ponderosa 
pine and Oregon white oak, which are adjacent to 
denser stands of mixed species in the higher lying, more 
moist areas As a result, a large portion of the timber is 
along a band 30 miles wide that is east of the crest of 
the Cascade Range. 

Forest management in the survey area ranges from 
little if any management to intensive cultural practices 
such as fertilization and precommercial and commercial 
thinning on a preset time schedule. Present stands vary 
widely in species, age, and size distribution. Selective 
harvesting of old growth, high-quality ponderosa pine 
and Douglas-fir has contributed to this heterogeneous 
nature of the stands. In addition, the regular occurrence 
of wildfire has produced numerous areas that are 
densely stocked with lodgepole pine and western larch. 
Many of the lodgepole pine stands in the area are 
overstocked, and reduced yields may be a concern in 
these areas unless some thinning is done. 

Many kinds of insects and disease attack forest trees 
in this area (6, 72). The damage they do varies from year 
to year (8). Normally, losses are confined to individual 
trees or to scattered stands; however, insect populations 
Increase occasionally, and large numbers of trees are 
damaged or killed. 

The most damaging insect in the area has been the 
mountain pine beetle (Dendroctonus ponderosae), which 
attacks lodgepole pine, western white pine, and young 
stands of ponderosa pine. The Douglas-fir beetle 
(Dendroctonus pseudotsugae), silver fir beetle 
(Pseudohylesinus sericeus), and western pine beetle 
(Denaroctonus brevicomis) have also caused extensive 
damage. Several other insects are becoming major 
problems in the area. The western spruce budworm 
(Choristoneura occidentalis) is highly destructive to 
Douglas-fir, western larch, grand fir, subalpine fir, and 
Englemann spruce. The Douglas-fir tussock moth (Orgyia 
pseudoisugata) can cause widespread defoliation. 
Outbreaks of the moth develop explosively and after 
about 3 years subside abruptly. The balsam woolly aphid 
(Adelges piceae) has become widely established and is 
highly destructive to Pacific silver fir, subalpine fir, and 
grand fir (76). 

Dwarf mistletoe (Arceuthobium) is widespread in the 
survey area and is a major factor in tree mortality and 
volume loss. This parasite attacks pines, Douglas-fir, and 
western larch of all ages. Control of dwarf mistletoe is 
difficult and costly, but removal of infected trees during 
harvesting can reduce spread of the disease. Many other 
diseases such as root rot, heart rot, needle scale, and 
rust are present and may be serious in a given locality. 
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Douglas-fir and ponderosa pine provide about 55 
percent of the available sawtimber in the area, true firs 
about 25 percent, western larch and hemlock each 
about 7 percent, and lodgepole pine about 4 percent. 
Normal mortality is a continuous problem, and it results 
in a considerable volume of salvable deadwood. The 
lack of concentrated volumes, however, often makes 
harvesting economically unfeasible. Historically, the 
forest industry in the survey area has been oriented 
primarily to sawn products. Product diversification and 
changing economics are now providing markets for 
smaller logs and minor species. 

Soils vary in their ability to produce trees and in the 
limitations and hazards associated with harvesting them. 
Depth, fertility, texture, and the available water capacity 
of soils are among the factors that influence tree growth. 
Elevation, aspect, and climate determine the kinds of 
trees that can be expected to grow on any site, 
especially in mountainous areas. Each map unit in the 
section "Detailed soil map units" suitable for producing 
wood crops gives information concerning woodland 
productivity, limitations for harvesting timber, concerns 
for producing timber, and common forest understory 
plants. 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potentíal annual production of wood fiber. It 
is expressed in terms of cubic meters per hectare per 
year for an indicator tree species. The number 1 
indicates a potential production of 1 cubic meter per 
hectare per year, number 2 indicates a potential 
production of 2 cubic meters per hectare per year, and 
so on. Å mean annual increment of 1 cubic meter per 
hectare equals about 14.3 cubic feet per acre. Yields in 
cubic meters are computed at the culmination of the 
mean annual increment for the first species listed under 
common trees. These yields are reduced as appropriate 
when the stocking of the basal area is consistently 
below normal (73, 74). 

The second part of the symbol, a letter, indicates the 
major kind of soil limitation. The letter a indicates that 
límitations or restrictions are insignificant. The letter c 
indicates that clay is in the upper part of the soil; d, 
restricted rooting depth; f, high content of coarse 
fragments in the soil profile; r, steep slopes; s, sandy 
texture; £, toxic substances in the soil; w, excessive 
water in or on the soil; and x, a large amount of stones 
on the surface or rock outcroppings. If a soil has more 
than one limitation, priority in placing the soil into a 
limitation class is as follows: x, w, t, d, c, s, f, and r. 
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In table 7 the soils are also rated for a number of 
factors to be considered in woodland management. 
slight, moderate, and severe are used to indicate the 
degree of the major soil limitations. 

Equipment limitation ratings refer to the limits placed 
on the year-round or seasonal use of equipment. A 
rating of s/ight indicates that equipment use normally is 
not restricted to a particular kind of equipment or time of 
year because of soil or climatic factors. Moderate 
indicates a short seasonal limitation because of soil 
wetness, a fluctuating water table, or some other factor. 
Severe indicates a seasonal limitation, a need for special 
equipment such as a cable-yarding logging system, or a 
limitation in the use of equipment. 

Steepness of slope and soil wetness are the main 
factors that cause equipment limitations. As slope 
gradient and length increase, use of wheeled equipment 
becomes more difficult. On steeper slopes tracked 
equipment must be used. On the steepest slopes, even 
tracked equipment cannot be operated safely and more 
sophisticated systems must be used. Soll wetness, 
especially where the soil material is fine textured, can 
severely limit the use of equipment and make harvesting 
practical only during the dry períod in summer. 

Seedling mortality ratings refer to the probability of 
death of naturally occurring or planted tree seedlings of 
the principal species on the soils. Plant competition is 
not considered in the ratings. The ratings apply to 
seedlings from good stock that is properly planted or 
germinates naturally during a period of sufficient soil 
moisture. S/ight indicates no problem is expected under 
normal conditions. Moderate indicates some problems of 
mortality can be expected and extra precautions are 
advisable. Severe indicates that mortality will be high, 
replanting may be necessary, and extra precautions are 
essential for successful reforestation. Soil wetness; 
droughtiness of the surface layer, especially on south- or 
southwest-facing slopes; limited rooting depth; the kind 
of soil texture; and the conditions on ridgetops account 
for most seedling mortality problems. To offset these 
limitations, larger than normal planting stock, special site 
preparation, surface drainage, or reinforcement planting 
may be needed. 

Winathrow hazard ratings consider the soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold tree roots firmly. A 
rating of sight indicates that trees normally are not 
blown down by wind; strong winds may break trees but 
not uproot them. Moderate indicates that few trees may 
be blown down during periods of excessive soil wetness 
and strong winds. Severe indicates that many trees may 
be blown down during periods of excessive soil wetness 
and moderate or strong winds. Restricted rooting depth 
because of a high water table, underlying bedrock, or an 
impervious layer and poor anchoring of roots because of 
the sandy texture of the surface layer and subsoil are 
responsible for most windthrow problems. Moderate and 
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severe ratings indicate the need for more care In 
thinning the edges of woodland stands, periodic salvage 
of windthrown trees, and an adequate road and trail 
system to allow for salvage operations. 

Plant competition ratings refer to the likelihood of the 
invasion or growth of undesirable species when 
openings are made in the tree canopy. The invading 
plants compete with naturally established or planted 
seedlings for available growing space and hinder the 
development of a fully stocked stand of desirable trees. 
In areas that have low annual precipitation or limited 
rainfall during the growing season, generally on the 
eastern fringe of the forested zones, plants compete for 
the limited amount of available soil moisture. A 71 
rating mdicates that desirable plants are not likely to 
delay the development of natural reforestation and that 
planted tree seedlings have good potential for 
development without excessive competition. Moderaie 
indicates that competition will delay natural or planted 
reforestation. Severe indicates that competition will 
prevent natural or planted reforestation. In many cases, 
the key to predicting plant competition problems is the 
guantity and proximity of seed sources of undesirable 
plants. Moderate and severe ratings indicate the need 
for careful and thorough clean-up after harvesting in 
preparation for reforestation and for use of mechanical 
or chemical treatment to retard growth of competing 
plants and allow tree seedlings to develop. 

The potential productivity of common trees on a soll Is 
expressed as a site índex. This index is determined by 
taking height and age measurements on selected trees 
within stands of a given species. The procedure for 
doing this is given in the appropriate site index tables. 
The site index applies to fully stocked, even-aged, 
unmanaged stands growing on a particular soil. The 
highest timber yields can be expected from soils that 
have the highest site indexes. 

Site index values can be converted into estimated 
yields of trees at various ages by using the applicable 
yield tables, in this survey area, USDA Technical Bulletin 
630 (75) was used to determine the site index and yield 
estimates for ponderosa pine and for inland Douglas-fir. 
For lodgepole pine the site indexes are based on work 
by Alexander (3) and yields on work by Myers (77). Site 
indexes and yields for western larch are based on work 
by Schmidt (78). Site indexes for Englemann spruce and 
subalpine fir are based on tables by Alexander (4), and 
yield estimates are provided by Edminster (9). Estimates 
of site indexes for grand fir were based on data from the 
Washington State Department of Natural Resources 
(24); estimates of yield were not available. Common 
trees are listed in the same order as that of their general 
occurrence observed in the soil map unit. 

Trees to plant are those that are used for reforestation 
or, if suitable conditions exist, are favored for natural 
regeneration. Species listed are suited to the soils and to 
commercial wood production. The growth rate and wood 
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quality of species vary, which influences their economic 
value and marketability. The desired product, 
topographic position, seedling availability, and personal 
preference are factors that can influence the choice of 
trees to use for reforestation. 


woodland understory vegetation 


Nearly all of the 138,000 acres of woodland in the 
survey area is grazable and is extremely important for 
both wildlife and livestock. Many species of wildlife use 
the woodland as range in summer and winter, and many 
livestock operations, both cattle and sheep, depend on it 
for grazing in summer and early in fall. 

The woodland understory plant communities are 
ponderosa pine-shrub-grass at the lower elevations, 
Douglas-fir-pinegrass at the intermediate elevations, and 
subalpine fir-huckleberry at the higher elevations. 

Management practices applicable to grazable 
understory are discussed in the section “Rangeland.” 

The quantity and quality of understory vegetation vary 
vvith the kind of soil, the age and kind of trees in the 
canopy, the density of the canopy, and the depth and 
condition of the litter. The density of the canopy 
determines the amount of light that understory plants 
receive. 

Table 8 shows, for each soil suitable for woodland 
use, the potential for producing understory vegetation. 
The total production of understory vegetation includes 
the herbaceous plants and the leaves, twigs, and fruit of 
woody plants up to a height of 4 172 feet. Itis expressed 
in pounds per acre of air-dry vegetation in favorable, 
normal, and unfavorable years. In a favorable year, soil 
moisture is above average during the optimum part of 
the growing season; in a normal year, it is below 
average. 

Table 8 also lists the common names of the 
characteristic vegetation on each soil and the 
percentage composition, by air-dry weight, of each kind 
of plant. The table shows the kind and percentage of 
understory plants expected under a canopy density that 
is most nearly typical of woodland in which the 
production of wood crops is highest. 


windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 
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Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 9 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 9 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. For 
those soils not listed in this table, the low average 
annual precipitation or soil droughtiness is considered to 
be too severe for windbreak establishment or survival; 
however, a few of the soils may be suitable for 
windbreaks if irrigated. Additional information on planning 
windbreaks and screens and planting and caring for 
trees and shrubs can be obtained from local offices of 
the Soil Conservation Service or the Cooperative 
Extension Service or from a nursery. 


recreation 


The soils of the survey area are rated in table 10 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 10, the degree of soil limitation is expressed 
as slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 10 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
13 and interpretations for dwellings without basements 
and for local roads and streets in table 12. 
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Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, ıs firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or fillng may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soll for tees or greens is 
not considered in rating the soils. 


wildlife habitat 


By Donna L Storch, range conservationist, and Ivan L Lines, Jr, 
biologist, Soil Conservation Service 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 11, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
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other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

Many of the soils in this Survey area are used as 
irrigated cropland, nonirrigated cropland, or rangeland, or 
as all of these. If any areas of a given soil are used as 
Irrigated cropland, the ratings for that soil given in table 
11 are those applicable to irrigated cropland. Otherwise, 
the soil is rated as nonirrigated cropland or as rangeland. 
Refer to the appropriate map unit in the section 
“Detailed soil map units” to determine if some areas of a 
soll are used as Irrigated cropland. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. Å rating of far 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
mpractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surtace layer, avallable 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soll moisture are also 
considerations. Examples of grasses and legumes are 
fescue, crested wheatgrass, orchardgrass, clover, and 
alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
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herbaceous plants are bluebunch wheatgrass, 
needlegrass, pigweed, mustard, cheatgrass, filaree, and 
sedges. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
and available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, sweetgum, apple, 
hawthorn, dogwood, hickory, blackberry, and blueberry. 
Examples of fruit-producing shrubs that are suitable for 
planting on soils rated good are Russian-olive, autumn- 
olive, and crabapple. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, and 
larch. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are Russian-olive, 
dogwood, bitterbrush, snowberry, and sagebrush. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, saltgrass, rushes, 
sedges, and cattails. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include California guail, pheasant, meadowlark, skunk, 
cottontail, and raccoon. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include ruffed 
grouse, thrushes, woodpeckers, songbirds, sguirrels, 
raccoon, deer, and eik. 
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Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, 
redwing blackbird, kingfisher, muskrat, and beaver. 

Habitat for rangeland wildlífe consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include mule deer, sage grouse, meadowlark, 
coyote, and chukar. 

In the following paragraphs use and management of 
the general soil map units for wildlife habitat are 
discussed. 

The survey area has a wide variety of soils, landforms, 
precipitation zones, and vegetation. Elevation ranges 
from 600 feet to more than 7,000 feet. Precipitation 
ranges from 6 to 50 inches. The vegetation includes 
grasses and shrubs in areas of arid land, irrigated and 
nonirrigated crops, and subalpine forest. Thus, the area 
provides habitat that supports many kinds of wildlife. 

Most of the grass-shrub type of vegetation originally in 
general soil map units 1 to 5 has been replaced by 
intensively farmed irrigated crops. These units provide 
habitat for guail, pheasant, dove, rabbit, and waterfowl 
as well as for numerous nongame birds and mammals. 
Map units 1 and 2 include numerous wetlands that 
provide valuable habitat for waterfowl, wading birds, and 
other wetland wildlife. The large trees in the vicinity of 
wetlands and streams provide valuable perches and 
nesting sites for hawks and owls and for cavity nesting 
birds such as woodpeckers and bluebirds. Areas of 
farmland that are interspersed with wooded 
streambanks, wetlands, vegetated irrigation ditches, and 
patches of noncultivated land still support good 
populations of wildlife. Habitat can be maintained or 
improved in most areas by leaving the cover undisturbed 
along fence rows, in ditches, and in areas of wetland 
and by planting hedgerows, windbreaks, and herbaceous 
cover on noncultivated or eroding land. 

The upland soils in general soil map units 6 to 11 are 
used as rangeland, for orchards, and as cropland. These 
units provide habitat for the kinds of wildlife normally 
present on cropland as well as for rangeland wildlife 
such as chukar, mule deer, coyote, bighorn sheep, and 
wintering elk. Bighorn sheep and wintering elk are mainly 
on map units 9, 10, and 11. The orchards and cropland 
support more wildlife if the noncultivated areas are 
maintained in woody or herbaceous cover. Properly 
grazed pastures also provide food and cover. Pesticides 
should be used sparingly in these areas. 

The carrying capacity for rangeland wildlife is greatest 
in those areas that have not been overgrazed. At some 
stage of their life cycle, most species of rangeland 
wildlife are dependent on the presence of woody and 
herbaceous vegetation that is adjacent to streams or 
other wet areas. The key to maintaining an abundance of 
rangeland wildlife is to protect the native vegetation from 
overgrazing, burning, spraying, or other disturbance— 
particularly in riparian zones. Species such as guail and 
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chukar will benefit from the development of wildlife 
watering facilities. 

The timbered soils at the higher elevations in general 
soll map units 12 and 13 provide habitat for elk, deer, 
bear, forest grouse, and numerous nongame birds and 
mammals. These areas are the summer range as well as 
the calving and fawning areas for elk and deer. Cliffs and 
rocky ledges are preferred nesting sites for eagles, 
falcons, and other birds of prey. Snags provide nesting 
and perching sites for birds of prey and for cavity nesting 
birds such as bluebirds and woodpeckers. As in other 
areas, undisturbed vegetation along streams provides 
important habitat necessary for the well-being of many 
species. 

Grazing in wooded areas should be managed to 
accommodate the forage needs of wildlife and to protect 
riparian zones. Logging should be done in small, 
irregularly shaped patches. Snags and riparian zones 
should be protected from logging activities. To reduce 
soil erosion and provide food and cover for wildlife, 
areas that are logged or burned should be seeded to 
grasses and legumes. After logging has been completed, 
unneeded roads should be closed and reseeded to 
prevent undue disturbance to wildlife, particularly big 
game animals. 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction matenals, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site ínvestigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the sol within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
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in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soll wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, and natural soil 
structure aggregation. Data were collected about kinds 
of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoll; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soll maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 12 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soll properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe If soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filing, and compacting is affected by the depth to 
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bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving IS 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and å 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineenng classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


sanitary facilities 


Table 13 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
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are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 13 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage /agoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
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unsatisfactorily. Pollution results if seepage is excessive 
or if floodyvater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
IS needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


construction materials 


Table 14 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsol. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
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properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soi material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with ime or cement is not considered 
in the ratings. 

The ratings are based on soll properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shnnk-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 14, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
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sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by vveight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soll reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable matenal. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 15 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
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construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. lt is assumed that soll layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
Soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The consiruction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
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by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 
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Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. Å hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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Data relating to soll properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 16 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
"gravelly." Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 


adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 
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physical and chemical properties 


Table 17 shows estimates of some characteristics and 
features that affect soll behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that Is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soll. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earth-moving operations. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reactíon is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
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soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

if the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Rock fragments in the soil reduce the 
K value; therefore, the K values expresed in table 17 
reflect the amount of rock fragments in the soil. Values 
of K range from 0.05 to 0.69. The higher the value the 
more susceptible the soil is to sheet and rill erosion by 
water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Depending on the total content of rock 
fragments in the surface layer, soils containing rock 
fragments can be assigned to any of the wind erodibility 
groups. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 
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2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. 

In table 17, the estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is à source of nitrogen and 
other nutrients for crops. 


soil and water features 


Tables 18 and 19 give estimates of various soil and 
water features. The estimates are used in land use 
planning that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 
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Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
Soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 18 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and Jong it more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 
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High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 18 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly Is high. Å water table 
that is seasonally high for less than 1 month is not 
indicated in table 18. 


An apparent water table Is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
Å perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table Is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 


Depth to bedrock is given in table 19 íf bedrock is 
within a depth of 5 feet. The depth is based on many soil 
borings and on observations during soil mapping. The 
rock is specified as either soft or hard. If the rock is soft 
or fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 


Cemented pans are cemented or indurated subsurface 
layers within a depth of 5 feet. Such pans cause difficulty 
in excavation. Pans are classified as thin or thick. A thin 
pan is less than 3 inches thick if continously indurated or 
less than 18 inches thick if discontinuous or fractured. 
Excavations can be made by trenching machines, 


backhoes, or small rippers. A thick pan is more than 3 
inches thick if continously indurated or more than 18 
inches thick if discontinuous or fractured. Such a pan is 
So thick or massive that blasting or special equipment is 
needed in excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
Soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. lt is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (23). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. In table 20, the soils 
of the survey area are classified according to the 
system. The categories are defined in the following 
paragraphs. 

ORDER. Five soil orders are recognized in this survey 
area. The differences among orders reflect the dominant 
soil-forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Aqu, meaning 
water, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplaquolls (Hap/, meaning 
minimal horizonation, plus aguo//, the suborder of the 
Mollisols that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Cumulic identifies the subgroup that has a mollic 
epipedon that is thicker than that of the Typic great 
group. An example is Cumulic Haplaquolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 


properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed, mesic 
Cumulic Haplaquolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
Soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (27). Many 
of the technical terms used in the descriptions are 
defined in Soil Taxonomy (23). Unless otherwise stated, 
colors in the descriptions are for dry soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed soil map units." 


Ashue series 


The Ashue series consists of very deep, well drained 
soils on low terraces in stream valleys. These soils 
formed in alluvium. Slopes range from 0 to 2 percent. 
Elevation is 700 to 1,700 feet. The average annual 
precipitation is 7 to 9 inches, the average annual air 
temperature is about 51 degrees F, and the average 
frost-free season is 130 to 180 days. 
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Typical pedon of Ashue loam, about 3 miles southeast 
of Naches, about 450 feet east and 420 feet south of 
the northwest corner of sec. 23, T. 14 N., R. 17 E. 


Ap—0 to 10 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; moderate fine granular structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; many fine tubular 
pores; 5 percent pebbles; mildly alkaline; gradual 
wavy boundary. 

B21t—10 to 15 inches; yellowish brown (10YR 5/4) very 
gravelly heavy loam, dark brown (10YR 3/3) moist; 
moderate medium subangular blocky structure; hard, 
friable, sticky and plastic; many fine roots; common 
fine tubular pores; common thin clay films on faces 
of peds; 45 percent pebbles; mildly alkaline; clear 
wavy boundary. 

B22t—15 to 29 inches; yellowish brown (10YR 5/4) very 
gravelly sandy clay loam, dark brown (10YR 3/3) 
moist; weak fine subangular blocky structure; slightly 
hard, very friable, sticky and plastic; common fine 
roots; common fine pores; common thin clay films 
on faces of peds; 40 percent pebbles and 10 
percent cobbles: mildly alkaline; abrupt wavy 
boundary. 

C1—29 to 34 inches; dark yellowish brown (10YR 4/4) 
very gravelly sandy loam, dark brown (10YR 3/3) 
moist; massive; soft, friable, nonsticky and 
nonplastic; few fine roots; 45 percent pebbles and 
15 percent cobbles; mildly alkaline; abrupt wavy 
boundary. 

llC2—34 to 60 inches; dark grayish brown (10YR 4/2) 
extremely gravelly sand, very dark grayish brown 
(10YR 3/2) moist; single grain; loose; few fine roots; 
60 percent pebbles and 15 percent cobbles; mildly 
alkaline. 


The mollic epipedon is 7 to 12 inches thick. The profile 
is neutral or mildly alkaline. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 2 or 3 when dry or 
moist. 

The B2t horizon has hue of 10YR or 7.5YR, value of 4 
or 5 when dry and 3 or 4 when moist, and chroma of 3 
or 4 when dry or moist. It is very gravelly loam or very 
gravelly sandy clay loam. 

The C and IIC horizons have hue of 10YR or 7.5YR, 
value of 4 or 5 when dry and 3 or 4 when moist, and 
chroma of 2 to 4 when dry or moist. The C horizon is 
very gravelly sandy loam or very gravelly loam. The IIC 
horizon is extremely gravelly sand or extremely cobbly 
sand. 


Bakeoven series 


The Bakeoven series consists of very shallow, well 
drained soils on uplands. These soils formed in loess 
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and in residuum derived from basalt. Slopes range from 
0 to 45 percent. Elevation is 1,500 to 3,200 feet. The 
average annual precipitation is 10 to 12 inches, the 
average annual air temperature is about 50 degrees F, 
and the average frost-free season is 135 to 150 days. 
Typical pedon of Bakeoven very cobbly silt loam, 0 to 
30 percent slopes, about 10 miles north of Sunnyside, 
about 1,600 feet north and 300 feet east of the 
southwest corner of sec. 6, T. 11 N., R. 23 E. 


A1—0 to 4 inches; brown (10YR 5/3) very cobbly silt 
loam, dark brown (10YR 3/3) moist; moderate fine 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; few fine 
tubular pores; 15 percent pebbles and 35 percent 
cobbles; neutral; abrupt wavy boundary. 

821-4 to 7 inches; dark yellowish brown (10YR 4/4) 
gravelly clay loam, dark brown (10YR 3/3) moist; 
moderate medium angular blocky structure; hard, 
firm, sticky and plastic; common very fine roots; few 
fine tubular pores; 20 percent pebbles and 5 percent 
cobbles; neutral; abrupt wavy boundary. 

B22—7 to 10 inches; dark yellowish brown (10YR 4/4) 
very gravelly clay loam, dark brown (10 YR 3/3) 
moist; moderate fine angular blocky structure; hard, 
firm, sticky and plastic; few very fine roots; few fine 
tubular pores; 40 percent pebbles and 15 percent 
cobbles; neutral, abrupt wavy boundary. 

IIR—10 inches; basalt. 


Depth to basalt ranges from 4 to 12 inches. The solum 
has hue of 10YR or 7.5YR. The A horizon has chroma of 
2 or 3 when dry or moist. The B2 horizon averages more 
than 35 percent coarse fragments. It is gravelly clay 
loam, very gravelly clay loam, very gravelly loam, or very 
cobbly loam. 


Bickleton series 


The Bickleton series consists of deep, well drained 
soils on uplands. These soils formed in loess and in 
residuum derived from basalt. Slopes range from 0 to 30 
percent. Elevation is 2,600 to 3,200 feet. The average 
annual precipitation is 11 to 14 inches, the average 
annual air temperature is about 47 degrees F, and the 
average frost-free season is 120 to 160 days. 

Typical pedon of Bickleton silt loam, 0 to 5 percent 
slopes, about 17 miles southwest of Mabton, about 
2,300 feet west and 1,100 feet north of the southeast 
corner of sec. 35, T. 7 N., R. 20 E. 


Ap—0 to 5 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
fine granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine roots, 
neutral; abrupt smooth boundary. 
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A12—5 to 10 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 272) moist; weak fine 
angular blocky structure; slightly hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
common very fine pores; neutral; abrupt smooth 
boundary. 

B21—10 to 19 inches; brown (10YR 4/3) heavy silt 
loam, dark brown (10YR 3/3) moist; moderate 
coarse prismatic structure; slightly hard, firm, slightly 
sticky and slightly plastic; common very fine roots; 
common very fine pores; mildly alkaline; abrupt 
smooth boundary. 

B22—19 to 26 inches; brown (10 YR 5/3) heavy silt 
loam, dark brown (10YR 3/3) moist; moderate 
coarse prismatic structure parting to moderate 
medium prismatic; slightly hard, firm, slightly sticky 
and slightly plastic; common very fine roots; 
common very fine pores; mildly alkaline; abrupt 
smooth boundary. 

C1—26 to 35 inches; pale brown (10YR 6/3) heavy silt 
loam, dark brown (10YR 3/3) moist; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; common very fine 
pores; 10 percent gravel; slightly effervescent; mildly 
alkaline; abrupt smooth boundary. 

llC2ca—35 to 42 inches; brown (10YR 5/3) extremely 
gravelly silty clay loam, dark brown (10YR 4/3) 
moist; massive; hard, friable, sticky and plastic; few 
very fine roots; few very fine pores; 60 percent 
pebbles and 10 percent cobbles; violently 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

IIR—42 inches; basalt. 


Depth to basalt ranges from 40 to 60 inches. The 10- 
to 40-inch control section is 18 to 25 percent clay. The 
mollic epipedon is 10 to 16 inches thick. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 2 or 3 when moist or 
dry. It is neutral or mildly alkaline. 

The B2 horizon has value of 4 to 6 when dry and 3 or 
4 when moist, and it has chroma of 2 or 3 when moist or 
dry. Itis neutral or mildly alkaline. 

The C horizon is heavy silt loam or silty clay loam. 
The IIC horizon is very gravelly silt loam or extremely 
gravelly silty clay loam. It is mildly alkaline or moderately 

alkaline. 


Bocker series 


The Bocker series consists of very shallow, well 
drained soils on mountaintops and broad ndgetops. 
These soils formed in residuum derived from basalt and 
containing minor amounts of loess. Slopes range from 0 
to 25 percent. Elevation Is 2,800 to 5,500 feet. The 
average annual precipitation is 18 to 40 inches, the 
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average annual air temperature is about 42 degrees F, 
and the average frost-free season is 85 to 130 days. 

Typical pedon of Bocker very cobbly loam, O to 25 
percent slopes, about 12 miles west of Cowiche, about 
600 feet south and 400 feet east of the northwest corner 
of sec. 4, T. 13 N., R. 15 E. 


A1—0 to 3 inches; dark grayish brown (10YR 4/2) very 
cobbly loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium granular structure; soft, 
very friable, slightly sticky and slightly plastic; 
common very fine and few fine roots; 30 percent 
pebbles and 20 percent cobbles; slightly acid; abrupt 
smooth boundary. 

B2—3 to 7 inches; dark brown (10YR 4/3) very cobbly 
loam, very dark grayish brown (10YR 3/2) moist; 
weak very fine subangular blocky structure; slightly 
hard, very friable, slightly sticky and slightly plastic; 
few very fine roots; few very fine irregular pores; 15 
percent pebbles and 25 percent cobbles; slightly 
acid; abrupt wavy boundary. 

R—7 inches; fractured basalt. 


From 10 to 20 percent of the surface is covered with 
cobbles. The mollic epipedon is 5 to 10 inches thick. 
Depth to fractured basalt ranges from 5 to 10 inches. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 3 or 4 when dry. 

The B horizon has value of 4 or 5 when dry and 3 or 4 
when moist, and it has chroma of 3 or 4 when dry and 2 
or 3 when moist. It is very cobbly loam or very cobbly silt 
loam. 


Burke series 


The Burke series consists of moderately deep, well 
drained soils on uplands. These soils formed in loess 
overlying a lime- and silica- cemented duripan. Slopes 
range from 2 to 40 percent. Elevation is 1,000 to 1,300 
feet. The average annual precipitation is 6 to 9 inches, 
the average annual! air temperature is about 50 degrees 
F, and the average frost-free season is 135 to 180 days. 

Typical pedon of Burke silt loam, 2 to 5 percent 
slopes, about 5 miles north of Outlook, about 700 feet 
north and 50 feet east of the southwest corner of sec. 
30, T. 11 N., R. 22 E. 


Ap— to 7 inches; pale brown (10YR 623) silt loam, dark 
brown (10YR 4/3) moist; weak fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many fine roots; mildly alkaline; 
abrupt smooth boundary. 

AC—7 to 16 inches; pale brown (10 YR 6/3) silt loam, 
dark brown (10YR 4/3) moist; weak coarse 
prismatic structure; slightly hard, friable, slightly 
sticky and slightly plastic; few very fine roots; 
common fine pores; mildly alkaline; abrupt wavy 
boundary. 
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C1—16 to 24 inches; pale brown (10YR 6/3) silt loam, 
dark brown (10YR 473) moist, massive; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; common fine pores; moderately alkaline; 
abrupt smooth boundary. 

C2ca—24 to 25 inches; pale brown (10YR 6/3) silt loam, 
dark brown (10YR 4/3) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; common fine pores; secondary lime in 
root channels; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

C3casim—25 inches; indurated lime- and silica-cemented 
duripan. 


Depth to the duripan ranges from 20 to 40 inches. The 
duripan is underlain by basalt at a depth of 30 inches or 
more. The profile has value of 4 or 5 when moist and 6 
or 7 when dry, and it has chroma of 2 or 3 when dry or 
moist. The A horizon is silt loam or very stony silt loam. 
The AC and C horizons are silt loam or very fine sandy 
loam. They are mildly alkaline to strongly alkaline. 


Carmack series 


The Carmack series consists of very deep, well 
drained soils on uplands and north-facing mountainsides. 
These soils formed in residuum derived dominantly from 
conglomerate and tuffaceous sandstone. Slopes range 
from 0 to 75 percent. Elevation is 2,200 to 3,500 feet. 
The average annual precipitation is 20 to 35 inches, the 
average annual air temperature Is about 43 degrees F, 
and the average length of the growing season, at 28 
degrees F, is 145 to 170 days. 

Typical pedon of Carmack loam, 0 to 25 percent 
slopes, about 3 miles southwest of Nile, about 1,000 feet 
north and 400 feet west of the southeast corner of sec. 
16, T. 15 N., R. 15 E. 


O1—2 inches to 0; decomposing forest litter. 

A11—0 to 1 Inch; grayish brown (10YR 5/2) and light 
gray (10YR 7/2) loamy sand, very dark grayish 
brown (10YR 3/2) and light brownish gray (10YR 
6/2) moist; single grain; loose; few very fine and fine 
roots; medium acid; abrupt smooth boundary. 

A12—1 inch to 15 inches; brown (10YR 5/3) loam, dark 
brown (10YR 3/3) moist; moderate fine granular 
structure; soft, very friable, slightly sticky and slightly 
plastic; few very fine and fine roots; few very fine 
irregular pores; 5 percent pebbles; slightly acid; 
abrupt smooth boundary. 

B1—15 to 21 inches; brown (10YR 5/3) loam, dark 
yellowish brown (10YR 3/4) moist; moderate very 
fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine and fine roots; common very fine irregular 
pores; medium acid; clear wavy boundary. 
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B2t—21 to 43 inches; pale brown (10YR 6/3) silty clay 
loam, dark yellovvish brown (10YR 3/4) moist; 
moderate fine subangular blocky structure; slightly 
hard, friable, sticky and plastic; few very fine and 
fine roots and common medium roots; common very 
fine irregular pores; common thin clay films on faces 
of peds; medium acid; clear wavy boundary. 

83-43 to 60 inches; pale brown (10YR 6/3) loam, dark 
yellowish brown (10YR 3/4) moist; moderate very 
fine subangular blocky structure; soft, friable, slightly 
sticky and slightly plastic; few fine and common 
medium roots; few very fine irregular pores; medium 
acid. 


Thickness of the mollic epipedon is 10 to 15 inches. 
The control section is 0 to 10 percent pebbles and 
cobbles. Base saturation ranges from 55 to 65 percent. 

The A11 horizon is discontinuous in some pedons. 
The A12 horizon has hue of 7.5YR or 10YR, and it has 
chroma of 2 or 3 when dry or moist. It is loam or cobbly 
loam. 

The B1 horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 3 to 5 when moist, and chroma of 2 
or 3 when dry and 2 to 4 when moist. It is loam, silt 
loam, or gravelly loam. The B2t horizon has value of 6 or 
7 when dry and 3 or 4 when moist, and it has chroma of 
2 or 3 when dry and 2 to 4 when moist. It is silty clay 
loam, clay loam, or loam. The 83 horizon is loam or silt 
loam. 


Cleman series 


The Cleman series consists of very deep, well drained 
soils on flood plains and alluvial fans. These soils formed 
in alluvium. Slopes range from 0 to 15 percent. Elevation 
is 700 to 1,600 feet. The average annual precipitation is 
8 to 12 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free season 
is 135 to 150 days. 

Typical pedon of Cleman very fine sandy loam, 0 to 2 
percent slopes, about 6 miles southeast of Moxee City, 
about 680 feet west and 100 feet north of the southeast 
corner of sec. 13, T. 12 N., R. 20 E. 


Ap—0 to 10 inches; brown (10YR 5/3) very fine sandy 
loam, dark brown (10YR 3/3) moist; weak fine 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; few very fine roots; common fine 
pores; mildly alkaline; clear wavy boundary. 

C1—10 to 25 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; massive; soft, very 
friable, nonsticky and nonplastic; few medium roots; 
mildly alkaline; abrupt wavy boundary. 

C2—25 to 28 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; massive; soft, very friable, 
nonsticky and nonplastic; mildly alkaline; abrupt 
wavy boundary. 
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C3—28 to 40 inches; yellowish brown (10YR 5/4) sandy 
loam, dark yellowish brown (10YR 3/4) moist; 
massive; soft, very friable, nonsticky and nonplastic; 
mildly alkaline; clear wavy boundary. 

C4—40 to 45 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; massive; soft, very 
friable, nonsticky and nonplastic; mildly alkaline; 
clear wavy boundary. 

C5—45 to 55 inches; yellowish brown (10YR 5/4) sandy 
loam, dark yellowish brown (10YR 3/4) moist; single 
grain; loose; mildly alkaline; abrupt wavy boundary. 

C6— 55 to 60 inches; yellowish brown (10YR 5/4) very 
fine sandy loam, dark yellowish brown (10YR 3/4) 
moist; massive; soft, very friable, slightly sticky and 
nonplastic; mildly alkaline. 


Thickness of the mollic epipedon is 7 to 20 inches. 
The profile is neutral or mildly alkaline. The control 
section is O to 5 percent coarse fragments. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 2 or 3 when moist or 
dry. 

The C horizon has hue of 10YR or 2.5Y, value of 5 or 
6 when dry and 3 or 4 when moist, and chroma of 2 to 4 
when moist or dry. It is stratified silt loam to sandy loam 
above a depth of 40 inches. Below a depth of 40 inches 
the horizon is stratified silt loam to loamy fine sand and 
is O to 15 percent rock fragments. 


Clint series 


The Clint series consists of moderately deep, well 
drained soils on uplands. These soils formed in loess 
and in residuum derived from basalt. Slopes range from 
8 to 75 percent. Elevation is 2,300 to 3,300 feet. The 
average annual precipitation is 15 to 18 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 120 to 135 days. 

Typical pedon of Clint very stony loam, 15 to 45 
percent slopes, about 7 miles west of Cowiche, about 
1,000 feet east and 1,200 feet south of the northwest 
corner of sec. 29, T. 14 N., R. 16 E. 


A11—0 to 6 inches; reddish brown (BYR 5/3) very stony 
loam, dark reddish brown (5YR 3/3) moist; 
moderate fine granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; 10 percent pebbles, 5 percent cobbles, 
and 10 percent stones; neutral; clear wavy 
boundary. 

A12—6 to 10 inches; reddish brown (5YR 5/3) gravelly 
loam, dark reddish brown (5YR 3/3) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; few fine tubular pores; 
15 percent pebbles and 5 percent cobbles; neutral; 
abrupt wavy boundary. 
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B2—10 to 19 inches; reddish brown (5YR 5/3) very 
gravelly loam, dark reddish brown (5YR 3/3) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many very fine roots; few fine tubular pores; 
40 percent pebbles and 10 percent cobbles; neutral; 
abrupt irregular boundary. 

C1—19 to 28 inches; dark brown (7.5YR 4/2) extremely 
gravelly loam, dark brown (7.5YH 3/2) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots matted 
between rock fragments; 60 percent pebbles and 15 
percent cobbles; neutral; abrupt wavy boundary. 

R—28 inches; fractured basalt. 


Thickness of the solum is 13 to 20 inches. Depth to 
basalt is 20 to 40 inches. Thickness of the mollic 
epipedon is 10 to 15 inches. The control section is 18 to 
25 percent clay and 40 to 70 percent coarse fragments. 
Base saturation is more than 75 percent. 

The A horizon has hue of 5YR or 7.5YR, value of 4 or 
5 when dry and 2 or 3 when moist, and chroma of 2 or 3 
when moist or dry. 

The B horizon has hue of 5YR or 7.5YR, and it has 
value of 4 or 5 when dry and 2 or 3 when moist. It is 
very gravelly loam or very gravelly silt loam. 

The C horizon has hue of 5YR or 7.5YR, value of 4 or 
5 when dry and 3 or 4 when moist, and chroma of 2 or 3 
when moist or dry. It is extremely gravelly loam, 
extremely gravelly silt loam, or extremely gravelly sandy 
clay loam. 


Cowiche series 


The Cowiche series consists of very deep, well 
drained soils on uplands. These soils formed in residuum 
derived from sandstone and have a mantle of loess. 
Slopes range from 2 to 30 percent. Elevation is 1,000 to 
2,000 feet. The average annual precipitation is 9 to 12 
inches, the average annual air temperature is about 49 
degrees F, and the average frost-free season is 135 to 
160 days. 

Typical pedon of Cowiche loam, 8 to 15 percent 
slopes, about 6 miles northeast of Naches, about 2,000 
feet east and 1,280 feet south of the northwest corner of 
sec. 27, T. 15 N., R. 18 E. 


Ap—0 to 3 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate very 
thin platy structure; soft, very friable, slightly sticky 
and shghtly plastic; many fine roots; neutral; abrupt 
smooth boundary. 

A12—3 to 10 inches; brown (10 YR 5/3) loam, dark 
brown (10YR 3/3) moist; weak medium granular 
structure; soft, very friable, slightly sticky and slightly 
plastic; common fine roots; few fine tubular pores; 
neutral; clear wavy boundary. 
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B1—10 to 20 inches; brown (10YR 573) loam, dark 
brown (10YR 3/3) moist; weak medium prismatic 
structure; slightly hard, friable, sticky and plastic; few 
fine roots; few fine tubular pores; neutral; clear wavy 
boundary 

Bat—20 to 29 inches; yellowish brown (10YR 574) loam, 
dark yellowish brown (10YR 3/4) moist; moderate 
medium subangular blocky structure; hard, firm, 
sticky and plastic; few fine roots; few fine tubular 
pores; few thin and very thin clay films in pores and 
on faces of peds; neutral; clear wavy boundary. 

B3—29 to 35 inches; pale brown (10 YR 6/3) loam, 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; few fine roots; few fine tubular 
pores; mildly alkaline; abrupt wavy boundary. 

C1—35 to 45 inches; pale brown (10 YR 6/3) very fine 
sandy loam, brown (10YR 4/3) moist; massive; soft, 
very friable, nonsticky and nonplastic; few fine roots; 
mildly alkaline; clear wavy boundary. 

IIG2ca—45 to 60 inches; brown (10YR 5/3) loamy fine 
sand, dark brown (10YR 3/3) moist; massive; hard, 
firm, nonsticky and nonplastic; few fine roots; 
segregated lime on upper boundary of horizon and 
in root channels; violently effervescent; moderately 
alkaline. 


Thickness of the mollic epipedon is 10 to 20 inches. 
The argillic horizon is 0 to 5 percent coarse fragments 
and 18 to 30 percent clay. 

The A1 horizon has value of 4 or 5 when dry, and it 
has chroma of 2 or 3 when dry or moist. It is neutral or 
mildly alkaline 

The B2 horizon has value of 5 to 7 when dry, and it 
has chroma of 3 or 4 when dry or moist. It is heavy silt 
loam, heavy loam, clay loam, or sandy clay loam. It is 
neutral or mildly alkaline. 

The C horizon has chroma of 2 or 3 when moist or 
dry. It is loamy fine sand, very fine sandy loam, sandy 
loam, or loamy sand. it is 0 to 15 percent coarse 
fragments. 


Darland series 


The Darland series consists of very deep, well drained 
soils on mountainsides. These soils formed in colluvium 
derived from basalt. Slopes range from 45 to 75 percent. 
Elevation is 5,000 to 6,900 feet. The average annual 
precipitation is 25 to 45 inches, the average annual air 
temperature is about 42 degrees F, and the average 
length of the growing season, at 28 degrees F, is 100 to 
120 days. 

Typical pedon of Darland stony loam, 45 to 75 percent 
slopes, about 14 miles west of Tampico, about 2,900 
feet west and 2,550 feet north of the southeast corner of 
sec. 28, T. 12 N, R. 18 E. 
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A11—0 to 8 inches; dark yellowish brown (10YR 4/4) 
stony loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium granular structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
fine roots; few fine pores; stones on 5 percent of 
surface; neutral; abrupt smooth boundary. 

A12—8 to 14 inches; dark brown (10YR 4/3) very 
gravelly loam, very dark grayish brown (10YR 3/2) 
moist; moderate fine and medium granular structure; 
soft, friable, slightly sticky and slightly plastic; 
common fine and medium roots; few fine pores; 35 
percent pebbles and 5 percent cobbles; neutral; 
clear wavy boundary. 

A13—14 to 31 inches; dark brown (10YR 4/3) very 
cobbly loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, very friable, 
slightly sticky and slightly plastic; many fine roots; 35 
percent pebbles and 25 percent cobbles; slightly 
acid; clear wavy boundary. 

B2—31 to 43 inches; dark yellowish brown (10YR 4/4) 
extremely cobbly loam, brown (10 YR 4/3) moist; 
weak fine granular structure; soft, very friable, 
slightly sticky and slightly plastic; many fine roots; 15 
percent pebbles and 65 percent cobbles; slightly 
acid; gradual wavy boundary. 

C—43 to 60 inches; dark yellowish brown (10YR 4/4) 
extremely cobbly sandy loam, dark brown (10YR 
3/3) moist; single grain; loose; few fine and medium 
roots; 10 percent pebbles, 70 percent cobbles, and 
10 percent stones; slightly acid. 


Thickness of the mollic epipedon is 20 to 33 inches. 
The control section is 40 to 80 percent rock fragments. 

The A horizon has value of 4 or 5 when dry, and it has 
chroma of 2 or 3 when moist. 

The B horizon has value of 4 or 5 when dry. It is very 
gravelly loam, very cobbly loam, or extremely cobbly 
loam. 

The C horizon has value of 4 or 5 when dry. It is very 
cobbly or extremely cobbly sandy loam. 


Esquatzel series 


The Esquatzel series consists of very deep, well 
drained soils on flood plains These soils formed in silty 
alluvium. Slopes range from 0 to 5 percent. Elevation is 
650 to 1,500 feet. The average annual precipitation is 6 
to 10 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free season 
is 130 to 160 days. 

Typical pedon of Esquatzel silt loam, 0 to 2 percent 
slopes, about 4 miles northwest of Buena, about 1,340 
feet south and 400 feet east of the northwest corner of 
sec. 6, T. 11 N., R. 20 E. 
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Ap1—0 to 4 inches; brown (10YR 573) silt loam, dark 
brown (10YR 373) moist; weak medium granular 
structure; soft, friable, nonsticky and slightly plastic; 
many very fine roots; common fine tubular pores; 
neutral; abrupt smooth boundary. 

Ap2—4 to 8 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 373) moist; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and plastic; many very fine roots; common fine 
tubular pores; neutral; abrupt smooth boundary. 

A13—8 to 17 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak coarse prismatic 
structure; slightly hard, friable, slightly sticky and 
plastic; common very fine roots; common fine 
tubular pores; neutral; gradual wavy boundary. 

C1—17 to 22 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; massìve; shghtly hard, 
friable, sticky and plastic; few very fine roots; 
common fine tubular pores; mildly alkaline; abrupt 
wavy boundary. 

C2—22 to 46 inches: pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; massive; slightly hard, 
friable, sticky and plastic; few very fine roots; 
common fine tubular pores; mildly alkaline; abrupt 
wavy boundary. 

C3—46 to 60 mches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; massive; slightly hard, 
friable, slightly sticky and plastic; few very fine roots; 
common fine tubular pores; mildly alkaline. 


Thickness of the mollic epipedon ranges from 15 to 20 
inches. Depth to carbonates is 40 to 60 inches. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 2 or 3 when moist or 
dry. It is neutral or mildly alkaline. 

The C horizon has value of 5 or 6 when dry and 3 or 4 
when moist, and it has chroma of 2 or 3 when moist or 
dry. It is silt loam but may be stratified with fine sandy 
loam below a depth of 40 inches. Reaction is mildly 
alkaline or moderately alkaline. 

The Esquatzel soils in this survey area are a 
taxadjunct to the Esquatzel series because they do not 
have free carbonates above a depth of 40 inches. This 
difference, however, does not affect the use and 
management of the soils. 


Fiander series 


The Fiander series consists of very deep, somewhat 
poorly drained, salt- and alkali-affected soils on flood 
plains. These soils formed in alluvium. Slopes range from 
0 to 3 percent. Elevation is 700 to 900 feet. The average 
annual precipitation is 6 to 9 inches, the average annual 
air temperature is about 51 degrees F, and the average 
frost-free season is 130 to 180 days. 


169 


Typical pedon of Fiander silt loam, about 2 miles north 
of Mabton, about 50 feet east and 1,400 feet south of 
the northwest corner of sec. 30, T. 9 N., R. 23 E. 


A1—0 to 2 Inches; grayish brown (10YR 572) silt loam, 
very dark grayish brown (10YR 372) moist; strong 
very thin platy structure; slightly hard, friable, slightly 
sticky and plastic; many fine roots; many fine pores; 
moderately alkaline; abrupt smooth boundary. 

B21t—2 to 9 inches; brown (10YR 5/3) silty clay loam, 
dark brown (10YR 3/3) moist; strong coarse 
prismatic structure; hard, firm, sticky and plastic; 
many fine roots; few fine pores; thin continuous clay 
films on faces of peds; slightly effervescent; strongly 
alkaline; gradual wavy boundary. 

B22t—9 to 13 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10YR 4/3) moist; faces of peds are 
very dark brown (10YR 2/2) moist; strong coarse 
prismatic structure; hard, firm, sticky and plastic; 
many very fine roots; few fine pores; thin continuous 
clay films on faces of peds; slightly effervescent; 
very strongly alkaline; gradual wavy boundary. 

B23t—13 to 25 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10YR 4/3) moist; moderate medium 
granular structure; hard, firm, sticky and plastic; few 
very fine roots; few fine pores; thin continuous clay 
films on faces of peds; violently effervescent; very 
strongly alkaline; gradual wavy boundary. 

C1—25 to 50 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; massive; slightly hard, 
friable, sticky and plastic; few very fine roots; 
violently effervescent; strongly alkaline; abrupt 
smooth boundary. 

C2—50 to 60 inches; brown (10YR 5/3) loamy very fine 
sand, dark brown (10YR 3/3) moist; single grain; 
loose; mildly alkaline. 


The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 1 or 2 when dry or 
moist. It is moderately alkaline to very strongly alkaline. 

The B2t horizon has chroma of 2 or 3 when dry or 
moist. It is heavy silt loam or silty clay loam and is 
strongly alkaline or very strongly alkaline. 

The C horizon has chroma of 2 or 3 when dry or 
moist. It is silt loam above a depth of 40 inches and is 
silt loam or loamy very fine sand below a depth of 40 
inches. It is mildly alkaline to strongly alkaline. 


Finley series 


The Finley series consists of very deep, well drained 
soils on terraces and alluvial fans. These soils formed in 
old alluvium. Slopes range from 0 to 15 percent. 
Elevation is 600 to 1,400 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 180 days. 
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Typical pedon of Finley cobbly fine sandy loam, 0 to 5 
percent slopes, about 14 miles north of Sunnyside, about 
1,600 feet south and 1,300 feet west of the northeast 
corner of sec. 24, T. 12 N., R. 22 E. 


A1—0 to 4 inches; brown (10YR 5/3) cobbly fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable, 
nonsticky and nonplastic; common fine roots; 
common very fine tubular pores; 5 percent pebbles 
and 15 percent cobbles; mildly alkaline; abrupt 
smooth boundary. 

A3—4 to 14 inches; brown (10YR 5/3) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
soft, very friable, nonsticky and nonplastic; few very 
fine roots; 5 percent pebbles; mildly alkaline; clear 
wavy boundary. 

B2—14 to 30 inches; yellowish brown (10YR 5/4) very 
gravelly loam, dark yellowish brown (10YR 3/4) 
moist; massive; soft, very friable, slightly sticky and 
slightly plastic; few very fine roots; 45 percent 
pebbles and 10 percent cobbles; mildly alkaline; 
abrupt wavy boundary. 

IIC—30 to 60 inches; yellowish brown (10YR 5/4) 
extremely gravelly sand, dark yellowish brown (10YR 
3/4) moist; single grain; loose; 60 percent pebbles 
and 15 percent cobbles; mildly alkaline. 


Depth to free lime is 14 to 60 inches. The profile is 
mildly alkaline or moderately alkaline. The control 
section is 50 to 75 percent coarse fragments. 

The A horizon has value of 5 to 7 when dry and 3 or 4 
when moist. It is fine sandy loam, cobbly fine sandy 
loam, or silt loam. 

The B horizon has value of 5 to 7 when dry and 3 or 4 
when moist, and it has chroma of 2 to 4 when dry or 
moist. It is very gravelly loam, very gravelly fine sandy 
loam, or extremely cobbly sandy loam. 

The IIC horizon is very gravelly, very cobbly, extremely 
gravelly, or extremely cobbly sand or loamy sand. 


Gorskel series 


The Gorskel series consists of very shallow and 
shallow, well drained soils on uplifted terraces and foot 
slopes. These soils formed in loess and old alluvium. 
Slopes range from 0 to 25 percent. Elevation is 1,200 to 
3,000 feet. The average annual precipitation is 10 to 12 
inches, the average annual air temperature is about 50 
degrees F, and the average frost-free season is 120 to 
150 days. 

Typical pedon of Gorskel very stony loam, 0 to 25 
percent slopes, about 2 1/2 miles northeast of Naches, 
about 200 feet east and 2,300 feet north of the 
southwest corner of sec. 26, T. 15 N., R. 17 E. 
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A1—0 to 5 inches; brown (10YR 5/3) very stony loam, 
dark brown (10YR 3/3) moist; weak medium 
subangular blocky structure; soft, friable, slightly 
sticky and slightly plastic; many fine roots; many fine 
vesicular pores; 5 percent stones, 30 percent 
cobbles, and 20 percent pebbles; mildly alkaline; 
abrupt wavy boundary. 

B1t—5 to 8 inches; yellowish brown (10YR 5/4) gravelly 
heavy loam, dark brown (10YR 3/3) moist; moderate 
medium subangular blocky structure; soft, friable, 
slightly sticky and plastic; many fine roots; many 
very fine vesicular pores; 25 percent pebbles; few 
thin clay films on faces of peds; mildly alkaline; 
abrupt wavy boundary. 

B2t—8 to 13 inches; dark yellowish brown (10YR 4/4) 
very gravelly clay loam, dark yellowish brown (10YR 
3/4) moist; strong medium angular blocky structure; 
hard, friable, sticky and plastic; many fine roots; 
common very fine vesicular pores; 40 percent 
pebbles and 5 percent cobbles; many moderately 
thick clay films on faces of peds; mildly alkaline; 
abrupt wavy boundary. 

IICsim—13 inches; indurated, silica-cemented gravelly 
duripan. 


Depth to the duripan is 9 to 15 inches. The mollic 
epipedon is 7 to 9 inches thick. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 2 or 3 when dry or 
moist. 

The B2t horizon has hue of 7.5YR or 10YR, value of 4 
or 5 when dry and 3 or 4 when moist, and chroma of 3 
or 4 when dry or moist. It is very gravelly loam, very 
gravelly silt loam, very gravelly silty clay loam, very 
gravelly clay loam, or very cobbly clay loam. 


Gorst series 


The Gorst series consists of shallow, well drained soils 
on dissected terraces. These soils formed in loess and 
old alluvium. Slopes range from 0 to 30 percent. 
Elevation is 1,200 to 2,000 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 50 degrees F, and the average 
frost-free season is 135 to 150 days. 

Typical pedon of Gorst loam, 2 to 15 percent slopes, 
about 2 miles southwest of Harwood, about 1,140 feet 
west and 400 feet south of the northeast corner of sec. 
33, T. 13 N., R. 17 E. 


Ap—0 to 7 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; weak medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many fine roots; few fine tubular 
pores; mildly alkaline; abrupt wavy boundary. 
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B21—7 to 10 inches; pale brown (10YR 6/3) loam, 
brown (10YR 4/3) moist; moderate medium 
prismatic structure; hard, firm, slightly sticky and 
plastic; few very fine roots; common fine tubular 
pores; 5 percent pebbles and 5 percent cobbles; 
mildly alkaline; clear wavy boundary. 

B22—10 to 15 inches; brown (7.5YR 5/4) loam, dark 
brown (7.5YR 374) moist; moderate medium angular 
blocky structure parting to moderate fine blocky; 
hard, firm, slightly sticky and plastic; few very fine 
roots; many very fine tubular pores; 5 percent 
pebbles and 5 percent cobbles; mildly alkaline; 
abrupt smooth boundary. 

İlCsim—15 inches; indurated, silica-cemented gravelly 
duripan. 


Depth to the duripan is 12 to 20 inches. Thickness of 
the mollic epipedon is 7 to 9 inches. The control section 
is 18 to 25 percent clay. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 2 or 3 when dry or 
moist. It is loam or cobbly loam. 

The B horizon is silt loam or loam and Is 0 to 15 
percent rock fragments. 


Harwood series 


The Harwood series consists of moderately deep, well 
drained soils on highly dissected terraces and uplands. 
These soils formed in loess and old alluvium. Slopes 
range from 0 to 60 percent. Elevation is 1,200 to 2,000 
feet. The average annual precipitation Is 8 to 12 inches, 
the average annual air temperature is about 51 degrees 
F, and the frost-free season is 135 to 150 days. 

Typical pedon of Harwood loam, 2 to 5 percent 
slopes, about 5 miles southwest of Harwood, about 150 
feet south and 1,840 feet east of the northwest corner of 
sec. 31, T. 18 N., R. 17 E. 


A11—0 to 4 inches; grayish brown (10 YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
thin platy structure; slightly hard, friable, slightly 
Sticky and slightly plastic; many very fine roots; 
neutral; abrupt wavy boundary. 

A12—4 to 8 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium platy structure parting to moderate thin 
platy; hard, friable, slightly sticky and slightly plastic; 
common fine roots; few fine tubular pores; mildly 
alkaline; clear wavy boundary. 

B21—8 to 18 inches; brown (10YR 5/3) loam, dark 
brown (10YR 3/3) moist; weak medium prismatic 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common fine roots; common fine 
tubular pores; 5 percent pebbles; mildly alkaline; 
clear wavy boundary. 
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B22—18 to 24 inches; brown (7.5YR 5/4) loam, dark 
brown (7.5YR 3/4) moist; moderate medium 
prismatic structure; hard, firm, slightly sticky and 
plastic; common fine roots; common fine tubular 
pores; 5 percent pebbles; mildly alkaline; clear wavy 
boundary. 

B23—24 to 26 inches; brown (7.5YR 5/4) loam, dark 
brown (7.5YR 3/4) moist; moderate medium angular 
blocky structure; very hard, very firm, slightly sticky 
and plastic; common fine roots; many fine tubular 
pores; 5 percent pebbles; moderately alkaline; 
abrupt wavy boundary. 

llC1—26 to 30 inches; brown (7.5YR 5/4) gravelly loam, 
dark brown (7.5YR 3/4) moist; massive; very hard, 
very firm, sticky and plastic; few fine roots; many 
fine tubular pores; 25 percent pebbles and 5 percent 
cobbles; silica coatings on pebbles; moderately 
alkaline; abrupt smooth boundary. 

llC2sim—30 inches; indurated, silica-cemented gravelly 
duripan. 


Depth to the duripan is 20 to 40 inches. Thickness of 
the mollic epipedon is 7 to 15 inches. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 2 or 3 when moist or 
dry. lt is loam, silt loam, or very stony silt loam. 

The B horizon has value of 5 or 6 when dry and 3 or 4 
when moist. It is loam or silt loam. 

The IIC horizon has hue of 10YR or 7.5YR, and it has 
chroma of 3 or 4 when moist or dry. It is gravelly loam or 
gravelly silt. 


Hezel series 


The Hezel series consists of very deep, somewhat 
excessively drained soils on terraces. These soils formed 
in lacustrine sediment and have a mantle of eolian sand. 
Slopes range from 0 to 15 percent. Elevation is 650 to 
800 feet. The average annual precipitation is 6 to 8 
inches, the average annual air temperature is about 53 
degrees F, and the average frost-free season is 150 to 
180 days. 

Typical pedon of Hezel loamy fine sand, 2 to 15 
percent slopes, about 5 miles southeast of Sunnyside, 
about 120 feet south and 600 feet west of the northeast 
corner of sec. 3, T. 9 N., R. 23 E. 


Ap—0 to 6 inches; grayish brown (10YR 5/2) loamy fine 
sand, very dark grayish brown (10YR 3/2) moist; 
singie grain; loose; common fine roots; neutral; 
abrupt smooth boundary. 

C1—6 to 16 inches; grayish brown (10YR 5/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
moist; single grain; loose; few fine roots; neutral; 
gradual wavy boundary. 
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C2—16 to 22 inches; light brownish gray (10YR 6/2) 
loamy fine sand, dark grayish brown (10YR 472) 
moist; single grain; loose; few fine roots; mildly 
alkaline; abrupt wavy boundary. 

IIC3—22 to 28 inches; light brownish gray (10YR 6/2) 
very fine sandy loam, dark grayish brown (10YR 
4/2) moist, massive; soft, very friable, nonsticky and 
nonplastic; few fine roots; few fine pores; violently 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

llC5ca—28 to 34 inches; light brownish gray (2.5Y 6/2) 
silt loam, dark grayish brown (2.5Y 4/2) moist; 
moderate thin platy structure; hard, firm, slightly 
Sticky and plastic; few fine roots; few fine pores; 
segregated lime; violently effervescent; moderately 
alkaline; abrupt wavy boundary. 

IIC6ca—34 to 60 inches; light brownish gray (2.5Y 6/2) 
silt loam, dark grayish brown (2.5Y 4/2) moist; 
massive; slightly hard, friable, slightly sticky and 
plastic; few fine roots; few fine pores; segregated 
lime in root channels; violently effervescent; 
moderately alkaline. 


Depth to secondary lime is 20 to 30 inches. The A and 
C horizons have chroma of 2 or 3 when dry or moist. 
The IIC horizon has value of 6 or 7 when dry and 3 or 4 
when moist, and it has chroma of 1 to 3 when moist or 
dry. It is stratified silt loam, very fine sandy loam, and 
fine sandy loam. 


Jumpe series 


The Jumpe series consists of very deep, well drained 
soils on mountainsides and long, broad mountain ridges 
and in canyons. These soils formed in residuum and 
colluvium derived from basalt and containing minor 
amounts of loess and volcanic ash. Slopes range from 5 
to 65 percent. Elevation is 2,800 to 5,800 feet. The 
average annual precipitation is 25 to 40 inches, the 
average annual air temperature is about 42 degrees F, 
and the average length of the growing season, at 28 
degrees F, is 135 to 170 days. 

Typical pedon of Jumpe stony loam, 25 to 45 percent 
slopes, about 12 miles west of Tampico, about 250 feet 
east and 500 feet south of the northwest corner of sec. 
23, T. 12 N., R. 13 E. 


01-2 inches to 0; decomposing forest litter, needles, 
and twigs. 

A1—0 to 3 inches; brown (10YR 4/3) stony loam, dark 
brown (10YR 3/3) moist; moderate fine granular 
structure; soft, friable, slightly sticky and slightly 
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plastic; few very fine and fine roots; 5 percent 
stones; slightly acid; clear wavy boundary. 

B21—3 to 19 inches; brown (7.5YR 4/4) extremely 
cobbly loam, dark yellowish brown (10YR 3/4) 
moist; moderate very fine subangular blocky 
structure; soft, friable, slightly sticky and slightly 
plastic; few very fine roots and common fine and 
medium roots; 15 percent pebbles, 40 percent 
cobbles, and 10 percent stones; medium acid; clear 
wavy boundary. 

B22—19 to 41 inches; dark yellowish brown (10YR 4/4) 
extremely cobbly loam, dark yellowish brown (10YR 
3/4) moist; moderate fine subangular blocky 
structure; slightly hard, friable, slightly sticky and 
plastic; few very fine and fine roots and common 
medium roots; 15 percent pebbles, 35 percent 
cobbles, and 20 percent stones; medium acid; clear 
wavy boundary. 

C—41 to 60 inches; yellowish brown (10YR 5/4) 
extremely cobbly loam, dark yellowish brown (10YR 
3/4) moist; moderate fine subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; few fine and common medium roots; 
30 percent pebbles, 20 percent cobbles, and 10 
percent stones; medium acid. 


The surface layer is 2 to 10 percent stones. The 
control section averages 40 to 70 percent rock 
fragments. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
to 6 when dry and 3 or 4 when moist, and chroma of 2 
or 3 when dry or moist. 

The B2 horizon has value of 4 to 6 when dry and 3 or 
4 when moist, and it has chroma of 3 or 4 when dry or 
moist. It is very cobbly loam or extremely cobbly loam. 

The C horizon has hue of 10YR or 7.5YR, value of 5 
or 6 when dry, and chroma of 3 or 4 when dry or moist. 
It is very cobbly loam or extremely cobbly loam. 


Kiona series 


The Kiona series consists of very deep, well drained 
soils on uplands. These soils formed in loess and in 
colluvium derived from basalt. Slopes range from 15 to 
45 percent Elevation is 800 to 2,500 feet. The average 
annual precipitation is 7 to 12 inches, the average 
annual air temperature is about 51 degrees F, and the 
average frost-free season is 140 to 200 days. 

Typical pedon of Kiona stony silt loam, 15 to 45 
percent slopes, about 16 miles northwest of Sunnyside, 
about 1,000 feet north and 300 feet west of the 
southeast corner of sec. 12, T. 12 N., R. 23 E. 
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A1—0 to 5 inches; brown (10YR 5/3) stony silt loam, 
dark brown (10YR 3/3) moist; moderate thin platy 
structure; soft, very friable, nonsticky and slightly 
plastic; common fine and very fine roots; common 
very fine tubular pores; 5 percent pebbles and 5 
percent stones; moderately alkaline; abrupt wavy 
boundary. 

B2—5 to 14 inches; pale brown (10YR 6/3) very cobbly 
silt loam, brown (10YR 4/3) moist; massive; soft, 
very friable, slightly sticky and slightly plastic; 
common very fine roots; common very fine tubular 
pores; 10 percent pebbles and 40 percent cobbles; 
moderately alkaline; abrupt irregular boundary. 

C1ca—14 to 60 inches; pale brown (10YR 6/3) very 
cobbly silt loam, brown (10YR 4/3) moist; massive; 
soft, very friable, nonsticky and nonplastic; few very 
fine roots; 10 percent pebbles and 40 percent 
cobbles; lime is disseminated and segregated in soft 
masses; violently effervescent; moderately alkaline. 


Depth to lime is 12 to 30 inches. The control section 
averages 50 to 75 percent coarse fragments and is silt 
loam, very fine sandy loam, or loam. The profile is mildly 
alkaline or moderately alkaline. 

The A and B honzons have value of 5 to 7 when dry 
and 3 to 5 when moist, and they have chroma of 2 or 3 
when dry or moist. The B horizon is cobbly or very 
cobbly silt loam or loam. 

The C horizon has value of 5 to 7 when dry and 3 to 5 
when moist, and it has chroma of 2 or 3 when dry or 
moist. It is very cobbly or extremely cobbly silt loam, fine 
sandy loam, or loam. 


Kittitas series 


The Kittitas series consists of very deep, somewhat 
poorly drained soils on flood plains. These soils formed 
in mixed alluvium. Slopes range from 0 to 2 percent. 
Elevation is 700 to 1,100 feet. The average annual 
precipitation is 6 to 12 inches, the average annual air 
temperature is about 51 degrees F, and the average 
frost-free season is 130 to 180 days. 

Typical pedon of Kittitas silt loam, about 2 miles 
northwest of Mabton, about 2,200 feet east and 1,100 
feet south of the northwest corner of sec. 25, T. 9 N., R. 
22 E. 


A11—0 to 2 inches; dark grayish brown (10YR 4/2) sik 
loam, very dark brown (10YR 2/2) moist; weak 
medium subangular blocky structure parting to weak 
fine granular; slightly hard, friable, slightly sticky and 
plastic; many fine roots; slightly effervescent; very 
strongly alkaline; abrupt smooth boundary. 
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A12—2 to 19 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure parting to 
moderate fine granular; slightly hard, friable, slightly 
sticky and plastic; common fine roots; common fine 
pores; violently effervescent; very strongly alkaline; 
abrupt wavy boundary. 

C1—19 to 30 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; 
common medium mottles that are gray (10YR 5/1) 
when moist; weak medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common fine roots; common fine 
pores; violently effervescent; moderately alkaline; 
abrupt smooth boundary. 

C2—30 to 41 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, friable, shghtly sticky and 
slightly plastic; few fine roots; common fine pores; 
violently effervescent; moderately alkaline; gradual 
wavy boundary. 

C3—41 to 52 inches; light brownish gray (10YR 6/2) 
very fine sandy loam, dark grayish brown (10YR 
4/2) moist; massive; slightly hard, very friable, 
nonsticky and slightly plastic; common fine pores; 
slightly effervescent; moderately alkaline; gradual 
wavy boundary. 

C4—52 to 60 inches; light brownish gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; common fine pores; slightly effervescent; 
moderately alkaline. 


The A horizon has value of 3 to 5 when dry, and it has 
chroma of 1 or 2 when moist or dry. It is moderately 
alkaline to very strongly alkaline. 

The C horizon has value of 5 or 6 when dry and 3 or 4 
when moist, and it has chroma of 2 or 3 when dry or 
moist. It is silt loam or silty clay loam above a depth of 
40 inches and is fine sandy loam, very fine sandy loam, 
or silt loam below that depth. It is mildly alkaline or 
moderately alkaline. 


Lickskillet series 


The Lickskillet series consists of shallow, well drained 
soils on uplands. These soils formed in loess and in 
residuum and colluvium derived from basalt. Slopes 
range from 5 to 45 percent. Elevation is 1,500 to 3,200 
feet. The average annual precipitation is 10 to 12 inches, 
the average annual air temperature is about 48 degrees 
F, and the average frost-free season is 120 to 150 days. 

Typical pedon of Lickskillet very stony silt loam, 5 to 
45 percent slopes, about 10 miles south of Sunnyside, 
about 2,500 feet west and 300 feet north of the 
southeast corner of sec. 6, T. 11 N., R. 23 E. 
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A11—0 to 3 inches; grayish brown (10YR 5/2) very 
stony silt loam, very dark grayish brown (10YR 372) 
moist; moderate fine granular structure; soft, very 
friable, slightly sticky and slightly plastic; many fine 
and medium roots; few fine tubular pores; 5 percent 
pebbles and 10 percent stones; neutral; abrupt 
smooth boundary. 

B1—3 to 8 inches; brown (10YR 5/3) very gravelly silt 
loam, dark brown (10YR 373) moist; weak medium 
subangular blocky structure; soft, very friable, slightiy 
sticky and slightly plastic; many medium and few 
fine roots; few fine tubular pores; 20 percent 
pebbles and 10 percent cobbles; mildly alkaline; 
clear wavy boundary. 

B21—8 to 12 inches; yellovvish brown (10YR 574) very 
gravelly loam, dark yellowish brown (10YR 3/4) 
moist; moderate fine prismatic structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common medium roots; few fine tubular pores; 25 
percent pebbles and 10 percent cobbles; mildly 
alkaline; abrupt wavy boundary. 

B22—12 to 20 inches; yellowish brown (10YR 5/4) very 
cobbly loam, dark yellowish brown (10YR 3/4) 
moist; moderate fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; few medium roots; few fine tubular pores; 30 
percent pebbles and 30 percent cobbles; mildly 
alkaline; abrupt wavy boundary. 

IIR—20 inches; fractured basalt. 


Depth to basalt is 12 to 20 inches. Thickness of the 
mollic epipedon is 7 to 12 inches. The A horizon has 
value of 4 or 5 when dry and 2 or 3 when moist. It is silt 
loam or very stony silt loam. The B horizon has value of 
5 or 6 when dry and 3 or 4 when moist. It is very gravelly 
loam, very cobbly loam, very gravelly silt loam, or very 
gravelly silty clay loam. 


Logy series 


The Logy series consists of very deep, well drained 
soils on flood plains. These soils formed in alluvium. 
Slopes range from 0 to 5 percent. Elevation is 700 to 
1,200 feet. The average annual precipitation is 7 to 10 
inches, the average annual air temperature is about 51 
degrees F, and the average frost-free season is 130 to 
180 days. 

Typical pedon of Logy silt loam, 0 to 2 percent slopes, 
about 4 miles southwest of Wiley City, about 2,550 feet 
south and 80 feet west of the northeast corner of sec. 
18, T. 12 N., R. 17 E. 


A11—0 to 5 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak fine 
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subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common fine roots; 
common fine pores; 5 percent pebbles; neutral; 
abrupt wavy boundary. 

A12—5 to 12 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 272) moist; weak fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common fine roots; 
common fine pores; 10 percent pebbles; neutral, 
abrupt wavy boundary. 

B2—12 to 33 inches; brown (10YR 4/3) extremely 
gravelly loam, very dark grayish brown (10YR 3/2) 
moist; massive; soft, very friable, slightly sticky and 
slightly plastic; common fine roots; common fine 
pores; 45 percent pebbles and 20 percent cobbles; 
mildly alkaline; gradual wavy boundary. 

llC1—33 to 45 inches; brown (10YR 4/3) extremely 
cobbly coarse sand, very dark grayish brown (10YR 
3/2) moist; massive; soft, very friable, nonsticky and 
nonplastic; few fine roots; 40 percent pebbles and 
40 percent cobbles; mildly alkaline; gradual wavy 
boundary. 

IIC2—45 to 60 inches; grayish brown (10YR 5/2) 
extremely gravelly coarse sand, very dark grayish 
brown (10YR 3/2) moist; single grain; loose; 55 
percent pebbles and 20 percent cobbles; neutral. 


Thickness of the mollic epipedon is 10 to 20 inches. 
The profile is neutral or mildly alkaline. The control 
section averages 50 to 80 percent coarse fragments. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 1 or 2 when dry or 
moist. It is silt loam or cobbly silt loam. It is 5 to 25 
percent coarse fragments. 

The B horizon has value of 4 or 5 when dry and 3 or 4 
when moist. H is extremely gravelly loam or very gravelly 
silt loam. 

The IIC horizon has value of 3 or 4 when moist, and it 
has chroma of 2 to 4 when dry or moist. 


Loneridge series 


The Loneridge series consists of very deep, well 
drained soils on mountainsides, ridges, benches, and 
smooth mountaintops. These soils formed in residuum 
and colluvium derived from basalt and containing a small 
amount of loess. Slopes range from 0 to 45 percent. 
Elevation is 2,400 to 5,400 feet. The average annual 
precipitation is 25 to 40 inches, the average annual air 
temperature is about 42 degrees F, and the average 
length of the growing season, at 28 degrees F, is 135 to 
170 days. 

Typical pedon of Loneridge stony loam, 0 to 25 
percent slopes, about 7 miles northwest of Tampico, 
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about 800 feet south and 1,700 feet east of the 
northwest corner of sec. 30, T. 13 N., R. 15 E. 


O1—1 inch to 0; decomposing forest litter, needles, and 
twigs. 

A—0 to 3 inches; dark grayish brown (10YR 4/2) stony 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable, 
nonsticky and nonplastic; common very fine roots; 
10 percent pebbles, 5 percent cobbles, and 5 
percent stones; medium acid; abrupt smooth 
boundary. 

B11—3 to 13 inches; pale brown (10YR 6/3) very cobbly 
loam, dark brown (10YR 3/3) moist; weak fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; 20 percent pebbles and 20 percent cobbles; 
slightly acid; clear smooth boundary. 

B12—13 to 23 inches; pale brown (10YR 6/3) very 
cobbly loam, dark brown (10YR 3/3) moist; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common very fine roots; 35 percent pebbles and 20 
percent cobbles; slightly acid; clear wavy boundary. 

B21t—23 to 35 inches; dark yellowish brown (10YR 4/4) 
very cobbly clay, dark yellowish brown (10YR 3/4) 
moist; moderate medium subangular blocky 
structure; hard, firm, sticky and plastic; common very 
fine and fine roots and few coarse roots; many thick 
clay films on faces of peds and on rock fragments; 
30 percent pebbles and 20 percent cobbles; slightly 
acid; gradual wavy boundary. 

B22t—35 to 60 inches; yellowish brown (10YR 5/4) very 
cobbly clay, dark brown (10YR 3/3) moist; moderate 
medium subangular blocky structure; hard, very firm, 
sticky and very plastic; few very fine roots; many 
thick clay films on faces of peds and on rock 
fragments; 25 percent pebbles and 30 percent 
cobbles; shghtly acid. 


The control section is 40 to 70 percent rock 
tragments. The Å horizon has hue of 7.5YR or 10YR, 
value of 2 or 3 when moist, and chroma of 2 or 3 when 
dry or moist. The B1 horizon has hue of 7.5YR or 10YR, 
value of 5 or 6 when dry and 3 or 4 when moist, and 
chroma of 2 or 3 when dry or moist. It is very cobbly 
loam or very gravelly loam. The B2t horizon has value of 
4 to 6 when dry and 3 or 4 when moist. It is very cobbly 
clay, very cobbly clay loam, or very gravelly clay. 


McDaniel series 


The McDaniel series consists of very deep, well 
drained soils on uplands. These soils formed in loess 
and in colluvium derived from basalt. Slopes range from 
5 to 65 percent. Elevation is 2,200 to 3,300 feet. The 
average annual precipitation is 15 to 18 inches, the 
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average annual air temperature is about 49 degrees F, 
and the frost-free season is 120 to 135 days. 

Typical pedon of McDaniel very stony loam, 30 to 65 
percent slopes, about 6 miles southwest of Cowiche, 
about 1,800 feet east and 1,600 feet north of the 
southwest corner of sec. 33, T. 14 N., R. 16 E. 


A11—0 to 8 inches; grayish brown (10YR 5/2) very 
stony loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium granular structure parting 
to moderate fine granular; soft, very friable, 
nonsticky and slightly plastic; many fine roots; many 
fine tubular pores; 20 percent pebbles, 5 percent 
cobbles, and 5 percent stones; neutral; clear wavy 
boundary. 

B211—8 to 24 inches; brown (7.5YH 5/2) very gravelly 
clay loam, dark brown (7.5YR 3/2) moist; moderate 
medium subangular blocky structure; hard, firm, 
sticky and plastic; common fine roots; few fine 
tubular pores; 30 percent pebbles and 10 percent 
cobbles; few thin clay films on faces of peds; 
neutral; gradual wavy boundary. 

B22t—24 to 35 inches; brown (7.5YR 5/4) very cobbly 
silty clay loam, dark brown (7.5YR 3/4) moist; 
moderate medium subangular blocky structure; hard, 
firm, sticky and plastic; few fine roots; many fine 
tubular pores; 25 percent pebbles and 35 percent 
cobbles; few thin clay films on faces of peds; 
neutral; gradual wavy boundary. 

B23t—35 to 60 inches; yellowish brown (10YR 5/4) 
extremely cobbly silty clay loam, dark yellowish 
brown (10YR 3/4) moist; moderate fine granular 
structure; hard, firm, sticky and plastic; few fine 
roots; 25 percent pebbles and 50 percent cobbles; 
few thin clay films on faces of peds; neutral. 


The mollic epipedon is 21 to 30 inches thick. The A 
horizon has value of 4 or 5 when dry and 2 or 3 when 
moist. The upper part of the B horizon is very gravelly 
clay loam, very gravelly silty clay loam, or very cobbly 
silty clay loam, and the lower part is extremely cobbly 
silty clay loam, extremely gravelly clay loam, or 
extremely gravelly silty clay loam. 


Meystre series 


The Meystre series consists of very deep, well drained 
Soils on uplands. These soils formed in loess and in 
material derived from sandstone. Slopes range from 0 to 
45 percent. Elevation is 2,200 to 3,300 feet. The average 
annual precipitation is 15 to 20 inches, the average 
annual air temperature is about 48 degrees F, and the 
average length of the growing season, at 28 degrees F, 
is 150 to 175 days. 

Typical pedon of Meystre loam, O to 15 percent 
slopes, about 12 miles northwest of Naches, about 2,500 
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feet east and 1,900 feet south of the northwest corner of 
sec. 2, T. 16 N., R. 16 E. 


O1—1 inch to 0; decaying forest litter. 

A11—0 to 3 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10 YR 3/2) moist; moderate 
medium platy structure; soft, very friable, nonsticky 
and slightly plastic; common fine roots; slightly acid; 
abrupt smooth boundary. 

A12—3 to 11 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) moist; weak 
medium subangular blocky structure; slightly hard, 
friable, nonsticky and slightly plastic; common fine 
roots; slightly acid; clear wavy boundary. 

B21t—11 to 18 inches; brown (10YR 5/3) clay loam, 
dark brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; hard, firm, sticky and 
plastic; common fine roots; few fine tubular pores; 
few thin patchy clay films on faces of peds; slightly 
acid; clear wavy boundary. 

B221—18 to 29 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YH 3/4) moist; 
moderate medium subangular blocky structure; hard, 
firm, sticky and plastic; few fine roots; few fine 
tubular pores; few thin patchy clay films on faces of 
peds; slightly acid; clear wavy boundary. 

B3t—29 to 41 inches; light yellowish brown (10YR 6/4) 
fine sandy loam, dark yellowish brown (10YR 4/4) 
moist; weak medium subangular blocky structure; 
very hard, friable, nonsticky and nonplastic; very few 
medium roots; few fine tubular pores; very few thin 
patchy clay films in root channels; neutral; abrupt 
smooth boundary. 

C—44 to 60 inches; light yellowish brown (10 YR 6/4) 
fine sandy loam, dark yellowish brown (10YR 4/4) 
moist; massive; very hard, friable, nonsticky and 
nonplastic; very few medium roots; few fine tubular 
pores; neutral. 


The mollic epipedon is 10 to 18 inches thick. The 
control section is 0 to 5 percent coarse fragments. The 
A horizon is loam or stony loam. The B2 horizon is clay 
loam or loam. The C horizon has chroma of 3 or 4 when 
moist. It is fine sandy loam or sandy loam. 


Mikkalo series 


The Mikkalo series consists of moderately deep, well 
drained soils on uplands. These soils formed in loess. 
Slopes range from 0 to 15 percent. Elevation is 1,200 to 
2,500 feet. The average annual precipitation is 9 to 12 
inches, the average annual air temperature is about 49 
degrees F, and the average frost-free season is 130 to 
180 days. 


Soil survey 


Typical pedon of Mikkalo silt loam, 0 to 5 percent 
slopes, about 11 miles south of Mabton, about 100 feet 
west and 200 feet north of the southeast corner of sec. 
31, T. 7 N., R. 28 E. 


Ap—0 to 5 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak fine granular 
structure; soft, friable, nonsticky and slightly plastic; 
many fine roots; common fine pores; neutral; abrupt 
smooth boundary. 

B2—5 to 20 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak coarse prismatic 
structure; soft, friable, nonsticky and slightly plastic; 
common fine roots; common fine pores; mildly 
alkaline; abrupt wavy boundary. 

C1ca—20 to 26 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; massive; soft, friable, 
slightly sticky and slightly plastic; common fine roots; 
common fine pores; 5 percent pebbles; violently 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

C2ca—26 to 30 inches; pale brown (10YR 6/3) gravelly 
silt loam, brown (10YR 4/3) moist; massive; slightly 
hard, friable, slightly sticky and slightly plastic; 
common fine roots; common fine pores; 20 percent 
pebbles; disseminated and segregated lime in root 
channels and as soft masses; violently effervescent; 
strongly alkaline; abrupt wavy boundary. 

IIR—30 inches; basalt; lime and silica coatings on 
fractured basalt fragments. 


Depth to basalt is 20 to 40 inches. Depth to secondary 
lime is 20 to 35 Inches. The A horizon has value of 4 or 
5 when dry, and it has chroma of 2 or 3 when dry or 
moist. The B horizon is neutral or mildly alkaline. The C 
horizon has value of 3 or 4 when moist, and it has 
chroma of 3 or 4 when dry or moist. 


Mippon series 


The Mippon series consists of very deep, well drained 
soils on low terraces and flood plains These soils 
formed in recent alluvium. Slopes range from 0 to 5 
percent. Elevation is 2,400 to 4,800 feet. The average 
annual precipitation is 20 to 40 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free season is 145 to 170 days. 

Typical pedon of Mippon very cobbly silt loam, about 5 
miles northwest of Tampico, about 2,200 feet south and 
3,700 feet west of the northeast corner of sec. 14, T. 13 
N., R. 15 E. 


O1—1/2 inch to 0; decomposed and decomposing 
forest litter. 
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A11—0 to 7 inches; very dark grayish brown (10YR 3/2) 
very cobbly silt loam, black (10YR 2/1) moist, weak 
fine subangular blocky structure; soft, very friable, 
slightly sticky and slightly plastic; common very fine 
roots; very few very fine irregular pores; 25 percent 
pebbles and 35 percent cobbles; neutral; abrupt 
wavy boundary. 

A12—7 to 14 inches; dark grayish brown (10YR 472) 
very cobbly loam, very dark grayish brown (10YR 
3/2) moist; weak fine subangular blocky structure; 
Soft, very friable, slightly sticky and slightly plastic; 
common very fine and few medium roots; 35 
percent pebbles and 25 percent cobbles; slightly 
acid; abrupt wavy boundary. 

C1—14 to 22 inches; brown (10YR 4/3) extremely 
gravelly sand, dark brown (10YR 3/3) moist; single 
grain; loose; common very fine roots; 55 percent 
pebbles and 25 percent cobbles; slightly acid; 
gradual wavy boundary. 

C2—22 to 60 inches; yellowish brown (10YR 5/4) 
extremely gravelly sand, dark brown (10YR 3/3) 
moist, single grain; loose; few coarse roots; 70 
percent pebbles and 20 percent cobbles; slightly 
acid. 


The mollic epipedon is 10 to 14 inches thick. The 
control section averages 50 to 90 percent rock 
fragments. 

The A horizon has value of 3 to 5 when dry, and it has 
chroma of 1 to 3 when moist or dry. It is 35 to 60 
percent rock fragments. 

The C horizon has chroma of 3 or 4 when dry and 2 or 
3 when moist. İt is 60 to 90 percent rock fragments. It is 
very gravelly sandy loam, very cobbly loam, or very 
gravelly sand in the upper part and is extremely cobbly 
loamy sand, extremely gravelly sand, or very cobbly sand 
in the lower part. 


Moxee series 


The Moxee series consists of shallow, well drained 
soils on uplands. These soils formed in loess overlying a 
lime- and silica-cemented duripan. Slopes range from 0 
to 30 percent. Elevation is 1,300 to 2,000 feet The 
average annual precipitation is 8 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season IS 125 to 160 days. 

Typical pedon of Moxee silt loam, 2 to 15 percent 
slopes, about 4 miles northeast of Moxee City, about 
100 feet north and 110 feet west of the southeast corner 
of sec. 34, T. 18 N., R. 20 E. 


A11—0 to 3 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak medium platy 
structure; soft, very friable, nonsticky and slightly 
plastic; common fine roots; few fine tubular pores; 5 
percent pebbles; neutral; abrupt wavy boundary. 
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A12—3 to 7 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak medium subangular 
blocky structure; soft, very friable, nonsticky and 
slightly plastic; common fine roots; few fine tubular 
pores; 3 percent pebbles; mildly alkaline; abrupt 
wavy boundary. 

B2—7 to 11 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure; slightly hard, friable, nonsticky and 
slightly plastic; common fine roots; few fine tubular 
pores; 5 percent pebbles and 5 percent cobbles; 
moderately alkaline; gradual wavy boundary. 

llC1ca—11 to 18 inches; pale brown (10 YR 6/3) gravelly 
silt loam, brown (10YR 4/3) moist; massive; soft, 
very friable, nonsticky and slightly plastic; few fine 
roots; 20 percent pebbles and 5 percent cobbles; 
soft masses of lime; strongly effervescent; 
moderately alkaline; abrupt wavy boundary. 

IIG2casim—18 inches; lime- and silica-cemented duripan. 


Depth to the duripan is 10 to 20 inches. The duripan is 
underlain by basalt at a depth of 20 inches or more. The 
mollic epipedon is 7 to 10 inches thick. The control 
section averages 10 to 35 percent coarse fragments and 
IS 5 to 10 percent clay. The coarse fragments are lime- 
and silica-cemented material and basalt. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 2 or 3 when moist or 
dry. It is silt loam or cobbly silt loam and is 0 to 30 
percent coarse fragments. 

The B horizon has value of 5 or 6 when dry and 3 or 4 
when moist, and it has chroma of 3 or 4 when moist or 
dry. 

The Cca horizon has value of 5 to 8 when dry and 3 to 
6 when moist, and it has chroma of 1 to 4 when moist or 
dry. It is silt loam or gravelly silt loam. 


Naches series 


The Naches series consists of very deep, well drained 
Soils on stream terraces in valleys. These soils formed in 
old alluvium. Slopes range from 0 to 2 percent. Elevation 
is 700 to 900 feet. The average annual precipitation is 7 
to 9 inches, the average annual air temperature is about 
51 degrees F, and the average frost-free season is 130 
to 180 days. 

Typical pedon of Naches loam, about 1/2 mile north 
of Gleed, about 700 feet east and 100 feet south of the 
northwest corner of sec. 32, T. 13 N., R. 18 E. 


Ap—0 to 9 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak fine 
subangular blocky structure; slightly hard, firm, 
slightly sticky and slightly plastic; many fine roots; 
many fine tubular pores; neutral; clear wavy 
boundary. 


178 


B21t—9 to 16 inches; brown (10YR 5/3) heavy loam, 
dark brown (10YR 3/3) moist; moderate medium 
angular blocky structure; hard, firm, sticky and 
plastic; common fine roots and few medium roots; 
common fine tubular pores; common thin clay films 
on faces of peds; mildly alkaline; gradual wavy 
boundary. 

B22t—16 to 21 inches; brown (10YR 5/3) heavy loam, 
dark brown (10YR 3/3) moist; moderate medium 
angular blocky structure; hard, friable, sticky and 
plastic; few medìum roots and common fine roots; 
common fine tubular pores; common thin clay films 
on faces of peds; mildly alkaline, gradual wavy 
boundary. 

B3—21 to 28 inches: yellowish brown (10YR 574) loam, 
dark yellowish brown (10YR 3/4) moist; weak fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few medium roots 
and common fine roots; few fine tubular pores; 
mildly alkaline; clear wavy boundary. 

C1—28 to 34 inches; yellowish brown (10YR 5/4) 
gravelly loam, dark yellowish brown (10YR 3/4) 
moist; massive; soft, friable, slightly sticky and 
slightly plastic; few medium and fine pores; 30 
percent pebbles; mildly alkaline; abrupt wavy 
boundary. 

llC2—34 to 60 inches; dark grayish brown (10YR 4/2) 
extremely gravelly sand, very dark grayish brown 
(10YR 3/2) moist; single grain; loose; few very fine 
roots; 60 percent pebbles and 15 percent cobbles; 
mildly alkaline. 


Thickness of the mollic epipedon is 7 to 16 inches. 
Depth to the HC horizon is 25 to 38 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 4 
or 5 when dry and 2 or 3 when moist, and chroma of 2 
or 3 when dry or moist. 

The Bat horizon has hue of 10YR or 7.5YR, and it has 
value of 4 or 5 when dry and 3 or 4 when moist. It is 
heavy loam, sandy clay loam, or clay loam. 

The C horizon has value of 4 to 6 when dry and 3 or 4 
when moist, and it has chroma of 2 to 4 when dry or 
moist. It is fine sandy loam, silt loam, or gravelly loam. 

The llC horizon is extremely gravelly loamy sand or 
extremely gravelly sand. 


Naxing series 


The Naxing series consists of very deep, well drained 
soils on mountains and broad mountain ridges. These 
soils formed in colluvium derived dominantly from basalt 
and containing volcanic ash and loess. Slopes range 
from 5 to 65 percent. Elevation is 5,000 to 7,000 feet. 
The average annual precipitation ìs 40 to 50 inches, the 
average annual air temperature is about 41 degrees F, 
and the average length of the growing season, at 28 
degrees F, is 80 to 110 days. 


Soil survey 


Typical pedon of Naxing stony loam, 25 to 45 percent 
slopes, about 11 miles northwest of Tampico, about 
2,300 feet west and 1,100 feet south of the northeast 
corner of sec. 5, T. 12 N., R. 14 E. 


O1—1 inch to 0; decomposing forest litter. 

A11—0 to 7 inches; brown (10YR 4/3) stony loam, dark 
brown (10YR 3/3) moist; moderate fine granular 
structure; soft, very friable, nonsticky and nonplastic; 
weakly smeary; few coarse roots and common very 
fine, fine, and medium roots; stones on 5 percent of 
surface; medium acid; abrupt wavy boundary. 

A12—7 to 14 inches; brown (10YR 4/3) cobbly loam, 
dark brown (10YR 3/3) moist; moderate fine 
subangular blocky structure parting to moderate fine 
granular; soft, very friable, nonsticky and nonplastic; 
weakly smeary; many fine roots and common 
medium and coarse roots; 5 percent pebbles, 20 
percent cobbles, and 5 percent stones; medium 
acid; clear smooth boundary. 

B2—14 to 21 inches; yellowish brown (10YR 5/4) very 
cobbly loam, dark yellowish brown (10YR 3/4) 
moist; moderate medium subangular blocky 
structure parting to moderate fine subangular blocky; 
soft, very friable, nonsticky and nonplastic; weakly 
smeary; few coarse roots and common fine and 
medium roots; 5 percent pebbles, 30 percent 
cobbles, and 15 percent stones; medium acid; clear 
smooth boundary. 

C1—21 to 31 Inches; yellowish brown (10YR 5/4) 
extremely cobbly loam, dark yellowish brown (10YR 
4/4) moist; moderate medium subangular blocky 
structure parting to moderate fine subangular blocky; 
soft, very friable, slightly sticky and nonplastic; 
weakly smeary; few fine and common medium roots; 
20 percent pebbles, 40 percent cobbles, and 5 
percent stones; medium acid; clear smooth 
boundary. 

C2—31 to 60 inches; yellowish brown (10YR 5/4) 
extremely cobbly loam, dark yellowish brown (10YR 
4/4) moist; moderate medium subangular blocky 
structure; soft, very friable, slightly sticky and 
nonplastic; few coarse roots; 20 percent pebbles, 40 
percent cobbles, and 5 percent stones; medium 
acid. 


The control section averages 40 to 70 percent rock 
fragments. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
or 5 when dry and 2 or 3 when moist, and chroma of 2 
or 3 when moist or dry. It is loam or stony loam. 

The B horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 3 or 4 when moist, and chroma of 3 
or 4 when moist or dry. It is very cobbly loam or very 
cobbly sandy loam. 

The C horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 3 or 4 when moist, and chroma of 4 
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or 5 when dry or moist. It is very cobbly loam, very 
cobbly sandy loam, or extremely cobbly loam. 


Odo series 


The Odo series consists of very deep, well drained 
soils on uplands. These soils formed in residuum and 
colluvium derived dominantly from basalt and containing 
some loess and volcanic ash. Slopes range from 5 to 35 
percent. Elevation is 2,000 to 3,200 feet. The average 
annual precipitation is 15 to 19 inches, the average 
annual air temperature is about 46 degrees F, and the 
average length of the growing season, at 28 degrees F, 
is 150 to 180 days. 

Typical pedon of Odo cobbly silt loam, 5 to 35 percent 
slopes, about 4 miles southwest of Tampico, about 1,300 
feet north and 100 feet east of the southwest corner of 
sec. 22, T. 12 N., R. 15 E. 


O1—3 Inches to 0; decomposing forest litter. 

A1—0 to 18 inches; brown (10YR 4/3) cobbly silt loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
very fine granular structure; soft, very friable, slightly 
sticky and slightly plastic; many very fine roots and 
common fine roots; many very fine irregular pores; 
10 percent pebbles and 10 percent cobbles; slightly 
acid; clear wavy boundary. 

B21—18 to 32 inches; yellowish brown (10YR 5/4) 
gravelly loam, dark brown (10YR 3/3) moist; 
moderate medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common medium and fine roots; many very 
fine irregular pores; 30 percent pebbles; slightly 
acid; clear wavy boundary. 

822-32 to 60 inches; yellowish brown (10YR 5/4) 
gravelly loam, dark brown (10YR 3/3) moist; weak 
fine granular structure; soft, very friable, nonsticky 
and nonplastic; common fine roots; many very fine 
irregular pores; 20 percent pebbles; slightly acid. 


The mollic epipedon is 12 to 18 inches thick. The 
control section averages 15 to 30 percent coarse 
fragments. The A horizon has hue of 7.5YR or 10YR, 
and it has value of 3 or 4 when dry. The B horizon has 
hue of 5YR, 7.5YR, or 10YR, and it has value of 4 or 5 
when dry. 


Outlook series 


The Outlook series consists of very deep, somewhat 
poorly drained soils on flood plains. These soils formed 
in alluvium. Slopes range from 0 to 3 percent. Elevation 
is 650 to 2,000 feet. The average annual precipitation is 
6 to 12 inches, the average annual air temperature is 
about 51 degrees F, and the average frost-free season 
is 130 to 160 days. 

Typical pedon of Outlook silt loam, about 2 miles 
northeast of Outlook, about 1,900 feet west and 2,600 
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feet south of the northeast corner of sec. 24, T. 10 N., 
R. 21 E. 


Ap1—0 to 2 inches; very dark brown (10YR 2/2) silt 
loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; soft, very friable, nonsticky and 
slightly plastic; many fine roots; violently 
effervescent; strongly alkaline, abrupt ٧ 
boundary. 

Ap2g—2 to 4 inches; very dark grayish brown (2.5Y 3/2) 
silt loam, grayish brown (2.5Y 572) dry; few fine 
distinct dark yellowish brown (10YR 474) mottles; 
weak fine granular structure; soft, very friable, 
nonsticky and slightly plastic; many fine roots; 
violently effervescent; strongly alkaline; clear wavy 
boundary. 

A3g—4 to 8 inches; dark grayish brown (2.5Y 4/2) silt 
loam, light brownish gray (2.5Y 6/2) dry; common 
fine distinct dark yellowish brown (10YR 4/4) 
mottles; weak medium granular structure; soft, very 
friable, nonsticky and slightly plastic; many fine 
roots; violently effervescent; strongly alkaline; clear 
wavy boundary. 

B2g—8 to 18 inches; grayish brown (10YR 5/2) silt 
loam, light gray (10YR 7/2) dry; common medium 
distinct yellowish brown (10YR 5/4) mottles; weak 
medium subangular blocky structure; slightly hard, 
friable, nonsticky and slightly plastic; few very fine 
roots; few fine tubular pores; slightly effervescent; 
moderately alkaline; gradual wavy boundary. 

Cg—18 to 60 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; common medium 
distinct dark yellowish brown (10YR 4/4) mottles; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; few tubular 
pores; moderately alkaline. 


The profile is moderately alkaline or strongly alkaline. 
The 10- to 40-inch control section is very fine sandy 
loam or silt loam. 

The Ap1 horizon has value of 2 or 3 when moist and 4 
or 5 when dry. It is silt loam or fine sandy loam. The Ag 
horizons have mottles that have value of 4 or 5. 

The Bg horizon has value of 3 to 5 when moist and 5 
to 7 when dry. It has mottles that have value of 4 or 5. 

The Cg horizon has value of 3 to 5 when moist and 5 
to 7 when dry. It has mottles that have value of 4 or 5. 
The horizon is silt loam or very fine sandy loam. 


Prosser series 


The Prosser series consists of moderately deep, well 
drained soils on uplands. These soils formed in loess 
and alluvium. Slopes range from 0 to 15 percent. 
Elevation is 300 to 1,150 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
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temperature is about 50 degrees F, and the average 
frost-free season is 160 to 180 days. 

Typical pedon of Prosser silt loam, 0 to 15 percent 
slopes, about 11 miles southeast of Mabton, about 2,520 
feet east and 700 feet north of the southwest corner of 
sec. 26, T. 7 N., R. 23 E. 


Ap—0 to 4 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak very fine granular 
structure; soft, very friable, slightly sticky and slightly 
plastic; common very fine and few fine roots; mildly 
alkaline; abrupt smooth boundary. 

B2—4 to 14 Inches; pale brown (10YR 673) silt loam, 
brown (10YR 473) moist; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine and few fine 
roots; many very fine tubular pores; mildly alkaline; 
clear smooth boundary. 

C1—44 to 19 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist, massive; soft, very friable, 
slightly sticky and slightly plastic; common very fine 
roots; common very fine tubular pores; moderately 
alkaline; abrupt wavy boundary. 

C2ca—19 to 24 inches; light gray (10YR 772) silt loam, 
grayish brown (10YR 572) moist, massive; slightly 
hard, friable, slightly sticky and slightly plastic; few 
fine roots; common very fine tubular pores; mycelial 
lime; violently effervescent; moderately alkaline: 
abrupt wavy boundary. 

C3ca—24 to 33 inches; light gray (10YR 772) silt loam, 
grayish brown (10YR 572) moist, massive; slightly 
hard, friable, slightly sticky and nonplastic; few fine 
roots: common very fine tubular pores; less than 5 
percent basalt pebbles; mycelial lime: violently 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

IIR—33 inches; lime- and silica-coated basalt. 


Depth to basalt is 20 to 40 inches. The A horizon has 
value of 5 or 6 when dry and 3 or 4 when moist, and it 
has chroma of 2 or 3 when dry or moist. It is neutral to 
moderately alkaline. The B horizon has value of 5 or 6 
when dry. The C horizon is mildly alkaline or moderately 
alkaline. It is 0 to 10 percent coarse basalt fragments 
and is silt loam or very fine sandy loam. 


Quincy series 


The Quincy series consists of very deep, somewhat 
excessively drained soils on terraces. These soils formed 
in eolian sand. Slopes range from 0 to 10 percent. 
Elevation is 650 to 1,100 feet. The average annual 
precipitation is 6 to 9 inches, the average annual air 
temperature is about 49 degrees F, and the average 
frost-free season is 135 to 180 days. 

Typical pedon of Quincy loamy fine sand, 0 to 10 
percent slopes, about 4 miles southeast of Sunnyside, 
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about 1,320 feet north and 50 feet west of the southeast 
corner of sec. 34, T. 10 N., R. 23 E. 


A1—0 to 20 inches; grayish brown (10YR 572) loamy 
fine sand, very dark grayish brown (10YR 372) 
moist; single grain; loose; few very fine roots; 
neutral; gradual wavy boundary. 

C2—20 to 60 inches; grayish brown (10YR 5/2) sand, 
very dark grayish brown (10YR 3/2) moist; single 
gram; loose; mildly alkaline. 


The 10- to 40-inch control section is sand to loamy 
fine sand. The profile has value of 4 or 5 when dry and 3 
or 4 when moist, and it has chroma of 2 or 3 when moist 
or dry. The A horizon is slightly acid to moderately 
alkaline. The C horizon is neutral to moderately alkaline. 


Renslow series 


The Renslow series consists of deep and very deep, 
well drained soils on uplands. These soils formed in 
loess. Elevation is 2,500 to 2,800 feet. Slopes range 
from 0 to 15 percent. The average annual precipitation is 
10 to 13 inches, the average annual air temperature is 
about 49 degrees F, and the average frost-free season 
Is 130 to 150 days. 

Typical pedon of Renslow silt loam, basalt substratum, 
5 to 15 percent slopes, about 13 miles southwest of 
Mabton, about 2,400 feet west and 1,200 feet north of 
the southeast corner of sec. 35, T. 7 N., R. 21 E. 


Ap—0 to 7 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
fine granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; very few fine roots; 
neutral; abrupt smooth boundary. 

B1—7 to 23 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
coarse prismatic structure; slightly hard, friable, 
nonsticky and slightly plastic; common fine roots; 
common fine pores; mildly alkaline; abrupt smooth 
boundary. 

B21—23 to 30 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 4/3) moist; moderate coarse prismatic 
structure; slightly hard, friable, nonsticky and slightly 
plastic; common fine roots; common fine pores; thin 
patchy clay films on faces of peds; moderately 
alkaline; abrupt smooth boundary. 

C1—30 to 33 inches; pale brown (10YR 6/3) silt loam, 
dark brown (10YR 4/3) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; common 
fine roots; common fine pores; moderately alkaline; 
abrupt wavy boundary. 

C2—33 to 37 inches; pale brown (10YH 6/3) silt loam, 
brown (10YR 4/3) moist; massive; hard, firm, slightly 
sticky and slightly plastic; few fine roots; few fine 
pores; 10 percent pebbles; violently effervescent; 
moderately alkaline; abrupt wavy boundary. 
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C3ca—37 to 44 inches; pale brown (10YR 6/3) gravelly 
silt loam, brown (10YR 4/3) moist; massive; hard, 
firm, slightly sticky and slightly plastic; few fine roots; 
few fine pores; 20 percent pebbles; mycelial lime; 
violently effervescent; moderately alkaline; abrupt 
smooth boundary. 

IIR—44 inches; basalt. 


Depth to secondary carbonates is 25 to 40 inches. 
Depth to basalt is 40 to 60 inches or more. The mollic 
epipedon is 10 to 18 inches thick. 

The Ap horizon has value of 4 or 5 when dry and 2 or 
3 when moist, and it has chroma of 2 or 3 when dry or 
moist. It is neutral or mildly alkaline. 

The B horizon has value of 4 or 5 when dry. 

The C horizon has value of 5 or 6 when dry and 3 or 4 
when moist. It is moderately alkaline or strongly alkaline. 


Ritzville series 


The Ritzville series consists of deep and very deep, 
well drained soils on uplands. These soils formed in 
loess. Slopes range from 0 to 60 percent. Elevation is 
1,200 to 2,500 feet. The average annual precipitation is 
9 to 12 inches, the average annual air temperature is 
about 49 degrees F, and the average frost-free season 
is 130 to 150 days. 

Typical pedon of Ritzville silt loam, 2 to 5 percent 
slopes, about 7 miles southwest of Mabton, about 3,700 
feet west and 75 feet south of the northeast corner of 
sec. 4, T. 7 N., R. 23 E. 


Ap—O to 7 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
fine granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; common fine roots; 
common fine pores; neutral; abrupt smooth 
boundary. 

B2—7 to 26 inches; brown (10YR 5/3) silt loam, very 
dark brown (10YR 3/3) moist; weak coarse 
prismatic structure; slightly hard, friable, slightly 
sticky and slightly plastic; common fine roots; 
common fine pores; mildly alkaline; gradual wavy 
boundary. 

B3— 26 to 37 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; common 
fine roots; common fine pores; mildly alkaline; 
gradual wavy boundary. 

C2ca—37 to 52 inches; light yellowish brown (10YR 6/4) 
silt loam, dark yellowish brown (10YR 4/4) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few fine roots; common fine pores; 
mycelial lime; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 
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C3ca—52 to 60 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; massive; soft, friable, 
slightly sticky and slightly plastic; few very fine roots; 
common fine pores; disseminated lime; strongly 
effervescent; moderately alkaline. 


The mollic epipedon is 10 to 15 inches thick. Depth to 
secondary carbonates ranges from 30 to 43 inches. The 
Ap horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 2 or 3 when moist or 
dry. The B horizon has chroma of 3 or 4 when dry or 
moist. The C horizon has value of 5 or 6 when dry and 4 
or 5 when moist. It is moderately alkaline or strongly 
alkaline. 


Ritzville Variant 


The Ritzville Variant consists of very deep, well 
drained soils on terraces. These soils formed in loess 
overlying cobbly or gravelly alluvium. Slopes range from 
5 to 15 percent. Elevation is 1,200 to 1,800 feet. The 
average annual precipitation is 9 to 12 inches, the 
average annual air temperature is about 49 degrees F, 
and the average frost-free season is 130 to 150 days. 

Typical pedon of Ritzville Variant silt loam, 5 to 15 
percent slopes, about 9 miles northeast of Sunnyside, 
about 2,030 feet north and 820 feet west of the 
southeast corner of sec. 16, T. 11 N., R. 23 E. 


Ap1—0 to 3 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many fine roots; neutral; abrupt 
smooth boundary. 

Ap2—3 to 7 inches; brown (10YR 5/3) silt loam, dark 
brown (10 YR 3/3) moist; weak thick platy structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many fine roots; neutral; abrupt smooth 
boundary. 

B2—7 to 18 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; weak coarse prismatic 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many fine roots; 10 percent pebbles; 
mildly alkaline; abrupt smooth boundary. 

llC1—18 to 28 inches; pale brown (10YR 6/3) gravelly 
silt loam, brown (10YR 4/3) moist; massive; slightly 
hard, friable, slightly sticky and slightly plastic; many 
fine roots; 20 percent pebbles; mildly alkaline; 
abrupt smooth boundary. 

IIC2—28 to 36 inches; pale brown (10YR 6/3) very 
cobbly silt loam, brown (10YR 4/3) moist; massive; 
soft, very friable, slightly sticky and slightly plastic; 
many fine roots; 30 percent cobbles and 10 percent 
pebbles; slightly effervescent; mildly alkaline; clear 
wavy boundary. 
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llC3ca—36 to 39 inches; pale brown (10YR 6/3) very 
cobbly loam, dark yellowish brown (10YR 4/4) 
moist; massive; soft, very friable, slightly sticky and 
slightly plastic; many fine roots; 30 percent cobbles 
and 10 percent pebbles; segregated and 
disseminated lime; violently effervescent; moderately 
alkaline; abrupt wavy boundary. 

IIC4ca—39 to 60 inches; light gray (10YR 7/2) very 
cobbly loam, dark grayish brown (10YR 4/2) moist; 
massive; very hard, firm, nonsticky and slightly 
plastic; few fine roots; 30 percent cobbles and 10 
percent pebbles; lime coatings on coarse fragments; 
violently effervescent; moderately alkaline. 


The mollic epipedon is 8 to 15 inches thick. The Ap 
horizon has value of 4 or 5 when dry and 2 or 3 when 
moist, and it has chroma of 2 or 3 when dry or moist. It 
is silt loam or cobbly silt loam. The B horizon has value 
of 5 or 6 when dry and 3 or 4 when moist, and it has 
chroma of 3 or 4 when dry or moist. The IIC horizon has 
value of 5 to 7 when dry and 4 or 5 when moist. 


Rock Creek series 


The Rock Creek seríes consists of very shallow and 
shallow, well drained soils on plateaus and ridgetops on 
uplands. These soils formed in loess and in residuum 
derived from basalt. Slopes range from 0 to 45 percent. 
Elevation is 1,200 to 3,200 feet. The annual precipitation 
is 10 to 16 inches, the average annual air temperature is 
about 48 degrees F, and the average frost-free season 
is 120 to 170 days. 

Typical pedon of Rock Creek very stony silt loam, O to 
30 percent slopes, about 400 feet west and 75 feet 
north of the southeast corner of sec. 1, T. 15 N., R. 17 
E. 


A1—0 to 2 inches; grayish brown (10YR 5/2) very stony 
silt loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; soft, trable, slightly 
Sticky and slightly plastic; many very fine and few 
fine roots; stones on 3 percent of surface; 15 
percent pebbles and 10 percent cobbles; neutral; 
clear smooth boundary. 

B21t—2 to 4 inches; brown (10YR 5/3) very cobbly clay, 
dark brown (10YR 3/3) moist; moderate thin platy 
structure; slightly hard, friable, sticky and plastic; 
common very fine and few fine roots; few fine 
tubular pores; few thin patchy clay films on faces of 
peds; 20 percent pebbles and 20 percent cobbles; 
neutral; abrupt smooth boundary. 

B22t—4 to 10 inches; brown (7.5 YR 5/4) very cobbly 
clay, dark brown (7.5YR 3/4) moist; moderate 
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medium angular blocky structure; hard, firm, sticky 
and plastic; thick continuous clay films on faces of 
peds; few dark organic stains on faces of peds; 30 
percent pebbles and 20 percent cobbles; neutral; 
clear smooth boundary. 

R—10 inches; fractured basalt. 


Depth to basalt ranges from 8 to 15 inches. The 
control section is 35 to 45 percent clay and 35 to 90 
percent coarse fragments. The profile is neutral or 
slightly acid. The A horizon has hue of 5YR to 10YH, 
value of 4 or 5 when dry and 3 or 4 when moist, and 
chroma of 2 or 3 when dry or moist. The B2t horizon has 
hue of SYR or 7.5YR, and it has value of 4 or 5 when 
dry. It is silty clay loam, clay loam, silty clay, or clay and 
is extremely cobbly, extremely gravelly, very cobbly, or 
very gravelly. 


Roza series 


The Roza series consists of very deep, well drained 
soils on uplands. These soils formed in material derived 
from fine textured sediment. Slopes range from 5 to 60 
percent. Elevation is 1,300 to 2,400 feet. The average 
annual precipitation is 8 to 12 inches, the average 
annual air temperature is about 51 degrees F, and the 
average frost-free season is 135 to 150 days. 

Typical pedon of Roza clay loam, 8 to 15 percent 
slopes, about 4 miles north of Selah, about 300 feet east 
and 120 feet south of the northwest corner of sec. 14, T. 
14 N., R. 18 E. 


A11—0 to 2 inches; grayish brown (10YR 5/2) clay 
loam, dark grayish brown (10YR 4/2) moist; strong 
fine and very fine granular structure; soft, firm, sticky 
and plastic; common very fine roots; common very 
fine tubular pores; mildly alkaline; abrupt wavy 
boundary. 

B21—2 to 11 inches; grayish brown (10YR 5/2) heavy 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate coarse prismatic structure parting to 
moderate coarse angular blocky; very hard, firm, 
sticky and plastic; vertical cracks between peds; 
common very fine roots; many fine and very fine 
tubular pores; mildly alkaline; abrupt wavy boundary. 

B22—11 to 19 inches; light brownish gray (10YR 6/2) 
silty clay, grayish brown (10YR 5/2) moist; strong 
medium prismatic structure parting to strong medium 
subangular blocky; very hard, firm, sticky and plastic; 
vertical cracks between peds; few very fine roots; 
many fine and very fine tubular pores; mildly 
alkaline; abrupt wavy boundary. 
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C1—19 to 26 inches; light brownish gray (10YR 6/2) silty 
clay, grayish brown (10YR 572) moist; weak coarse 
prismatic structure; hard, firm, sticky and plastic; few 
very fine roots; common fine and very fine tubular 
pores; mildly alkaline; clear wavy boundary. 

C2—26 to 38 inches; pale brown (10YR 6/3) silty clay 
loam, dark grayish brown (10YR 4/2) moist; 
massive; hard, firm, sticky and plastic; few very fine 
roots; common fine and very fine tubular pores; 
moderately alkaline; abrupt wavy boundary. 

C3ca—38 to 45 inches; pale brown (10YR 6/3) silty clay 
loam, dark grayish brown (10YR 4/2) moist; 
massive; very hard, firm, sticky and plastic; few very 
fine roots; common fine tubular pores; mycelial lime; 
violently effervescent; moderately alkaline; clear 
wavy boundary. 

C4ca—45 to 60 inches; light gray (2.5Y 7/2) clay loam, 
grayish brown (2.5Y 5/2) moist; massive; weakly 
laminated; very hard, very firm, sticky and plastic; 
mycelial lime and coatings of lime on laminations; 
violently effervescent; moderately alkaline. 


Depth to calcareous material is 36 to 60 inches. The 
solum is 16 to 26 inches thick. The profile is 0 to 5 
percent rock fragments throughout. The control section 
is 35 to 60 percent clay. Vertical cracks 1 centimeter to 
2 centimeters wide extend from the surface to a depth of 
19 inches. The A horizon has value of 5 or 6 when dry 
and 4 or 5 when moist, and it has chroma of 1 or 2 
when dry or moist. The B2 horizon is heavy clay loam, 
heavy silty clay loam, silty clay, or clay. The C horizon is 
silty clay loam, silty clay, or clay loam. 


Sapkin series 


The Sapkin series consists of moderately deep, well 
drained soils on uplands and mountainsides. These soils 
formed in loess and in residuum and colluvium derived 
dominantly from basalt. Slopes range from 10 to 75 
percent. Elevation is 2,800 to 5,600 feet. The average 
annual precipitation is 18 to 35 inches, the average 
annual air temperature is about 43 degrees F, and the 
average frost-free season is 95 to 130 days. 

Typical pedon of Sapkin very stony loam, 10 to 45 
percent slopes, about 6 miles northeast of Naches, 
about 100 feet east and 900 feet south of the northwest 
corner of sec. 14, T. 15 N., R. 16 E. 


A11—0 to 7 inches; dark grayish brown (10YR 4/2) very 
stony loam, very dark brown (10YR 272) moist; 
moderate medium and fine granular structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; many fine and few coarse roots; stones on 
15 percent of surface; slightly acid; clear wavy 
boundary. 
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A12—7 to 15 inches; brown (7.5YR 5/2) loam, dark 
brown (7.5YR 3/2) moist; moderate fine subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many fine and coarse roots; 10 
percent pebbles; slightly acid; clear wavy boundary. 

B1—15 to 27 inches; brown (7.5YR 5/4) cobbly loam, 
dark brown (7.5YR 4/4) gravelly loam, dark brown 
(7.5YR 3/4) moist; moderate medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and plastic; common fine roots; few fine tubular 
pores; 20 percent pebbles and 15 percent cobbles; 
slightly acid; clear wavy boundary. 

B21t—27 to 31 inches; brown (7.5YR 5/4) very cobbly 
loam, dark brown (7.5YR 3/4) moist; moderate fine 
subangular blocky structure; slightly hard, firm, 
slightly sticky and plastic; few fine roots; common 
fine tubular pores; few thin clay films on faces of 
peds; 20 percent cobbles and 15 percent pebbles; 
slightly acid; clear wavy boundary. 

B22t—31 to 35 inches; brown (7.5YR 5/4) extremely 
cobbly clay loam, dark brown (7.5YR 3/4) moist; 
weak fine subangular blocky structure; hard, firm, 
Sticky and plastic; very few fine roots; few fine 
tubular pores; few thin clay films on faces of peds; 
70 percent cobbles and 20 percent pebbles; slightly 
acid; abrupt wavy boundary. 

R—35 inches; basalt. 


Depth to basalt Is 20 to 40 inches. The mollic 
epipedon is 10 to 18 inches thick. The control section is 
40 to 80 percent rock fragments. The Å horizon has hue 
of 10YR or 7.5YR, value of 4 or 5 when dry, and chroma 
of 2 or 3 when moist. The B2t horizon has hue of 10YR 
or 7.5YR, value of 4 or 5 when dry, and chroma of 3 or 4 
when moist or dry. It is extremely cobbly loam, very 
cobbly loam, extremely cobbly clay loam, or very cobbly 
clay loam. 


Saydab series 


The Saydab series consists of moderately deep, 
moderately well drained soils on mountaintops and broad 
ridgetops. These soils formed in residuum derived 
dominantly from basalt and containing volcanic ash and 
loess. Slopes range from 0 to 5 percent. Elevation is 
5,500 to 7,000 feet. The average annual precipitation is 
40 to 50 inches, the average annual air temperature is 
about 41 degrees F, and the average length of the 
growing season, at 28 degrees F, is 80 to 110 days. 

Typical pedon of Saydab cobbly loam, 0 to 5 percent 
slopes, about 11 miles west of Tampico, about 2,300 
feet west and 660 feet south of the northeast corner of 
sec. 5, T. 12 N., R. 14 E. 


01-1 inch to 0; decomposing forest litter. 
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A11—0 to 5 inches; dark brown (10YR 4/3) cobbly loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
fine granular structure; soft, very friable, nonsticky 
and nonplastic; weakly smeary; common coarse 
roots and many very fine, fine, and medium roots; 5 
percent pebbles and 10 percent cobbles; medium 
acid; abrupt wavy boundary. 

A12—5 to 11 inches; dark brown (10YR 4/3) loam, dark 
brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; soft, very friable, 
nonsticky and nonplastic; weakly smeary; few 
coarse roots and common medium and very fine 
roots; 5 percent pebbles; medium acid; clear smooth 
boundary. 

B2—11 to 15 inches; yellowish brown (10YR 574) very 
cobbly loam, dark yellowish brown (10YR 374) 
moist; moderate medium subangular blocky 
structure; soft, very friable, nonsticky and nonplastic; 
weakly smeary; few very fine and medium roots; 10 
percent pebbles, 35 percent cobbles, and 5 percent 
stones; medium acid; clear wavy boundary. 

B3—15 to 27 inches; yellowish brown (10YR 5/4) very 
cobbly loam, dark yellowish brown (10YR 3/4) 
moist; moderate fine subangular blocky structure; 
soft, very friable, nonsticky and nonplastic; few very 
fine and medium roots; 10 percent pebbles, 40 
percent cobbles, and 5 percent stones; medium 
acid; abrupt wavy boundary. 

R—27 inches; basalt. 


Depth to bedrock is 25 to 30 inches. The control 
section is 40 to 60 percent rock fragments. The A 
horizon has value of 4 or 5 when dry and 2 or 3 when 
moist, and it has chroma of 2 or 3 when dry or moist. 
The B horizon has value of 3 or 4 when moist, and it has 
chroma of 3 or 4 when dry. It is very cobbly loam or very 
cobbly silt loam. 


Scoon series 


The Scoon series consists of shallow, well drained 
soils on uplands. These soils formed in loess overlying a 
lime- and silica-cemented duripan. Slopes range from 2 
to 30 percent. Elevation is 800 to 1,400 feet. The 
average annual precipitation is 6 to 9 inches, the 
average annual air temperature is about 50 degrees F, 
and the average frost-free season is 135 to 180 days. 

Typical pedon of Scoon silt loam, 5 to 8 percent 
slopes, about 5 miles north of Sunnyside, about 200 feet 
west and 1,100 feet south of the northeast corner of 
sec. 36, T. 11 N., R. 22 E. 


Ap—0 to 6 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
fine granular structure; slightly hard, friable, slightly 
Sticky and slightly plastic; few fine roots; 5 percent 
pebbles; mildly alkaline; abrupt smooth boundary. 
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B2—6 to 10 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine roots; few 
fine tubular pores; 15 percent pebbles; moderately 
alkaline; gradual wavy boundary. 

C1ca—10 to 16 inches; light brownish gray (10YR 6/2) 
gravelly silt loam, dark grayish brown (10YR 4/2) 
moist; slightly hard, friable, slightly sticky and slightly 
plastic; few fine roots; few fine tubular pores; 30 
percent pebbles; violently effervescent; moderately 
alkaline; abrupt wavy boundary. 

llC2casim—16 to 60 inches; indurated lime- and silica- 
cemented duripan. 


Depth to the duripan is 10 to 20 inches. The duripan is 
underlain by basalt at a depth of 20 inches or more. The 
control section averages less than 35 percent rock 
fragments. 

The A horizon has value of 5 or 6 when dry and 3 or 4 
when moist, and it has chroma of 2 or 3 when moist or 
dry. It is O to 5 percent rock fragments and is mildly 
alkaline or moderately alkaline. 

The B2 horizon has value of 6 or 7 when dry and 4 or 
5 when moist, and it has chroma of 2 or 3 when dry or 
moist. It is gravelly silt loam, silt loam, or gravelly very 
fine sandy loam. It is mildly alkaline or moderately 
alkaline. 

The C horizon has value of 6 or 7 when dry and 4 or 5 
when moist. It is gravelly silt loam, loam, or gravelly very 
fine sandy loam. 


Scooteney series 


The Scooteney series consists of very deep, well 
drained soils on terraces. These soils formed in alluvium. 
Slopes range from 0 to 15 percent. Elevation is 650 to 
1,300 feet. The average annual precipitation is 6 to 9 
inches, the average annual air temperature is about 51 
degrees F, and the average frost-free season is 135 to 
170 days. 

Typical pedon of Scooteney silt loam, 0 to 2 percent 
slopes, about 1 mile northeast of Mabton, about 600 feet 
north and 50 feet west of the southeast corner of sec. 
31, T. 9 N., R. 23 E. 


Ap—0 to 6 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; moderate fine granular 
structure; slightly hard, friable, nonsticky and slightly 
plastic; many fine roots; many fine pores; neutral; 
abrupt smooth boundary. 

B2—6 to 22 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; weak coarse prismatic 
structure; slightly hard, friable, nonsticky and slightly 
plastic; many fine roots; many fine pores; neutral; 
gradual wavy boundary. 
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C1ca—22 to 33 inches; light brownish gray (10YR 672) 
gravelly fine sandy loam, dark grayish brown (10YR 
4/2) moist; massive; slightly hard, friable, slightly 
sticky and slightly plastic; many fine roots; many fine 
pores; 20 percent pebbles; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

llC2—39 to 60 inches; light brownish gray (10YR 6/2) 
very gravelly sandy loam, dark grayish brown (10YR 
4/2) moist; massive; soft, friable, nonsticky and 
nonplastic; few fine roots; few pores; 50 percent 
pebbles; moderately alkaline. 


The control section averages 20 to 35 percent coarse 
fragments. The A horizon has chroma of 2 or 3 when 
moist or dry. It is silt loam or cobbly silt loam. 

The B horizon has value of 5 or 6 when dry and 3 or 4 
when moist, and it has chroma of 2 or 3 when moist or 
dry. It is silt loam, loam, or very fine sandy loam. It is 
neutral or mildly alkaline. 

The C horizon has value of 4 or 5 when moist and 6 
or 7 when dry, and it has chroma of 2 or 3 when moist 
or dry. It is gravelly fine sandy loam or gravelly silt loam. 


Selah series 


The Selah series consists of moderately deep, well 
drained soils on high, dissected terraces. These soils 
formed in loess and alluvium overlying a lime- and silica- 
cemented duripan. Slopes range from 2 to 30 percent. 
Elevation is 1,100 to 1,800 feet. The average annual 
precipitation is 8 to 12 inches, the average annual air 
temperature is about 52 degrees F, and the average 
frost-free season is 150 to 180 days. 

Typical pedon of Selah silt loam, 5 to 8 percent 
slopes, about 1 mile northwest of Selah, about 1,400 
feet west and 700 feet north of the southeast corner of 
sec. 26, T. 14 N , R. 18 E. 


Ap—0 to 4 inches; grayish brown (10 YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
thin platy structure; soft, very friable, slightly sticky 
and slightly plastic; many fine roots; few fine tubular 
pores; neutral; abrupt smooth boundary. 

A12—4 to 7 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak medium subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine roots; few 
fine tubular pores; neutral; clear wavy boundary. 

B1—7 to 13 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak coarse subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; few fine roots; common fine 
tubular pores; mildly alkaline; clear wavy boundary. 
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B21t—13 to 24 inches; pale brown (10YR 6/3) heavy silt 
loam, dark brown (10YR 3/3) moist; moderate 
medium prismatic structure; slightly hard, friable, 
slightly sticky and plastic; few fine roots; many fine 
tubular pores; thin patchy siliceous coatings on 
faces of peds; mildly alkaline; clear wavy boundary. 

B22t—24 to 29 inches; light brownish gray (10YR 6/2) 
silty clay loam, dark grayish brown (10YR 4/2) 
moist; moderate medium subangular blocky 
structure; hard, fírm, sticky and plastic; few fine 
roots; common fine tubular pores; few thin patchy 
clay films on faces of peds and in pores; mildly 
alkaline; abrupt smooth boundary. 

B22tca—29 to 34 inches; brown (10YR 5/3) clay loam, 
brown (10YR 4/3) moist; strong medium subangular 
blocky structure; hard, firm, sticky and plastic; few 
fine roots; few fine tubular pores; common thin clay 
films on faces of peds and in pores; lime on faces of 
peds and in veins throughout peds; violently 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

llC2casim—34 inches; indurated lime- and silica- 
cemented duripan. 


Depth to the duripan is 20 to 40 inches. The duripan is 
6 to 24 inches thick and overlies old gravelly alluvial 
material, tuffaceous sandstone, or basalt. The mollic 
epipedon is 7 to 15 inches thick. The A horizon has 
value of 4 or 5 when dry and 2 or 3 when moist. The B2t 
horizon is heavy silt loam, clay loam, or silty clay loam. 
The B2tca horizon has value of 5 or 6 when dry and 3 or 
4 when moist, and it has chroma of 2 or 3 when moist or 
dry. It is clay loam or silty clay loam 


Shano series 


The Shano series consists of very deep, well drained 
Soils on uplands. These soils formed in loess. Slopes 
range from 2 to 30 percent. Elevation is 650 to 1,200 
feet. The average annual precipitation is 6 to 9 inches, 
the average annual air temperature is about 50 degrees 
F, and the average frost-free season is 130 to 170 days. 

Typical pedon of Shano silt loam, 8 to 15 percent 
slopes, about 5 miles southwest of Mabton, about 1,800 
feet north and 130 feet west of the southeast corner of 
sec. 27, T. N., R. 22 E. 


A1—0 to 4 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; moderate thin platy 
structure; soft, friable, nonsticky and nonplastic; 
many very fine and common fine roots; mildly 
alkaline; abrupt smooth boundary. 
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B2—4 to 20 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; weak medium prismatic 
structure parting to weak medium angular blocky; 
soft, friable, slightly sticky and slightly plastic; 
common very fine and fine roots and few medium 
roots; very fine tubular pores; mildly alkaline; gradual 
smooth boundary. 

B3—20 to 30 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 473) moist; massive; soft, friable, 
slightly sticky and slightly plastic; common very fine 
roots; few very fine tubular pores; mildly alkaline; 
abrupt smooth boundary. 

C2ca—30 io 43 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; massive; slightly hard, firm, 
slightly sticky and slightly plastic; few fine and 
common very fine roots; few very fine tubular pores; 
segregated lime in root channels; slightly 
effervescent; strongly alkaline; clear wavy boundary. 

C3—43 to 60 inches; pale brown (10YR 6/3) silt loam, 
grayish brown (10YR 572) moist; massive; slightly 
hard, firm, slightly sticky and slightly plastic; few very 
fine roots; few very fine tubular pores; strongly 
effervescent; strongly alkaline. 


Depth to secondary carbonates is 24 to 40 inches. 
The Å horizon has value of 5 or 6 when dry and 3 or 4 
when moist, and it has chroma of 2 or 3 when dry or 
moist. It is neutral to moderately alkaline. The B horizon 
has value of 5 or 6 when dry and 3 or 4 when moist, and 
it has chroma of 2 or 3 when dry or moist. It is mildly 
alkaline or moderately alkaline. The C horizon has value 
of 6 or 7 when dry. 


Simcoe series 


The Simcoe series consists of moderately deep, well 
drained soils on uplands. These soils formed in loess 
and in residuum derived from basalt and contain a small 
amount of volcanic ash. Slopes range from 5 to 30 
percent. Elevation is 1,200 to 2,300 feet. The average 
annual precipitation is 10 to 12 inches, the average 
annual air temperature is about 50 degrees F, and the 
average frost-free season is 120 to 170 days. 

Typical pedon of a Simcoe silt loam (5 to 15 percent 
slopes), in an area of Rock Creek-Clint-Simcoe complex, 
0 to 45 percent slopes, about 4 miles west of Fruitvale, 
about 1,620 feet south and 2,340 feet west of the 
northeast corner of sec. 13, T. 13 N., R. 17 E. 


A1—0 to 3 inches; brown (7.5YR 4/4) silt loam, dark 
brown (7.5YR 3/2) moist; moderate fine granular 
structure; soft, very friable, slightly sticky and slightly 
plastic; many fine roots; many very fine tubular 
pores; 10 percent pebbles; neutral; clear wavy 
boundary. 


Soil survey 


B1—3 to 14 inches; brown (7.5YR 4/4) silt loam, dark 
brown (7.5YR 3/2) moist; moderate medium 
subangular blocky structure; soft, friable, slightly 
Sticky and plastic; common fine roots; many very 
fine tubular pores; 5 percent pebbles; neutral; clear 
wavy boundary. 

B22t—14 to 27 inches; brown (7.5YR 4/4) heavy silt 
loam, dark brown (7.5YR 3/2) moist; strong medium 
angular blocky structure; slightly hard, firm, sticky 
and plastic; common fine roots; common very fine 
vesicular pores; common thin clay films on faces of 
peds; 10 percent pebbles; mildly alkaline; abrupt 
wavy boundary. 

R—27 inches; basalt. 


Depth to basalt is 20 to 40 inches. The mollic 
epipedon is 10 to 20 inches thick. The A horizon has 
hue of 10YR or 7.5YR, and it has value of 4 or 5 when 
dry and 2 or 3 when moist. The B2t horizon has hue of 
10YR or 7.5YR, and it has value of 4 to 6 when dry and 
3 or 4 when moist. It is heavy silt loam, silty clay loam, 
or clay loam and is 0 to 15 percent coarse fragments. 


Sinloc series 


The Sinloc series consists of very deep, somewhat 
poorly drained soils on terraces. These soils formed in 
lacustrine sediment that has a mantle of loess. Slopes 
range from 0 to 8 percent. Elevation is 650 to 1,200 feet. 
The average annual precipitation is 6 to 9 inches, the 
average annual air temperature is about 50 degrees F, 
and the average frost-free season is 135 to 180 days. 

Typical pedon of Sinloc silt loam, 2 to 5 percent 
slopes, about 3 miles west of Outlook, about 1,600 feet 
north and 340 feet west of the southeast corner of sec. 
24, T. 10 N., R. 21 E. 


A11—0 to 1/2 inch; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak very 
fine granular structure; soft, very friable, nonsticky 
and slightly plastic; many very fine roots; salt 
incrustations on the surface and on faces of peds; 
violently effervescent; strongly alkaline; abrupt 
smooth boundary. 

A12—1/2 inch to 3 inches; dark grayish brown (10YR 
4/2) silt loam, light brownish gray (10YR 6/2) dry; 
weak fine granular structure; soft, very friable, 
nonsticky and slightly plastic; many very fine roots; 
violently effervescent; strongly alkaline; abrupt 
smooth boundary. 

B2—3 to 15 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak 
medium subangular blocky structure; slightly hard, 
friable, nonsticky and slightly plastic; common very 
fine roots; violently effervescent; strongly alkaline; 
abrupt smooth boundary. 
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C1ca—15 to 31 inches; dark grayish brown (2.5Y 4/2) 
silt loam, light brownish gray (2.5YR 672) dry, 
massive: hard, firm, slightly sticky and slightly 
plastic; few very fine roots; threadlike veins of lime; 
violently effervescent; strongly alkaline; abrupt wavy 
boundary. 

C2—31 to 35 Inches; dark grayish brown (2.5Y 472) fine 
sandy loam, light brownish gray (2.5Y 6/2) dry; 
massive; soft, friable, nonsticky and nonplastic; 
common very fine roots; violently effervescent; 
strongly alkaline; abrupt wavy boundary. 

C3—35 to 45 inches; dark grayish brown (2.5Y 4/2) silt 
loam, light brownish gray (2.5Y 6/2) dry; massive; 
slightly hard, friable, nonsticky and slightly plastic; 
few very fine roots; violently effervescent; 
moderately alkaline; abrupt wavy boundary. 

C4—45 to 60 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand, light brownish gray (2.5Y 6/2) dry; 
massive; soft, very friable, nonsticky and nonplastic; 
few very fine roots; thin lenses of silt loam; slightly 
effervescent; moderately alkaline. 


The profile is moderately alkaline or strongly alkaline. 
The solum is 15 to 30 inches thick. 

The A horizon has value of 3 or 4 when moist and 5 or 
6 when dry. It is silt loam or fine sandy loam. 

The B horizon has value of 3 or 4 when moist and 5 or 
6 when dry. It is silt loam or very fine sandy loam. 

The C horizon has value of 4 or 5 when moist, and it 
has chroma of 1 or 2 when dry or moist. Between depths 
of 15 and 40 inches the C horizon is silt loam or very 
fine sandy loam, is less than 15 percent sand that is fine 
or coarse, and is less than 18 percent clay. Below a 
depth of 40 inches it is silt loam, sandy loam, or loamy 
fine sand. 


Starbuck series 


The Starbuck series consists of shallow, well drained 
soils on uplands. These soils formed in loess overlying 
basalt. Slopes range from 0 to 60 percent. Elevation is 
700 to 2,000 feet. The average annual precipitation is 6 
to 10 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free season 
is 185 to 170 days. 

Typical pedon of Starbuck silt loam, 2 to 15 percent 
slopes, about 1/2 mile north of Byron, about 2,800 feet 
east and 3,500 feet south of the northwest corner of 
sec. 12, T. BN., R. 23 E. 


A11—0 to 3 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak thin platy structure; 
soft, very friable, nonsticky and slightly plastic; many 
fine roots; many very fine tubular pores; neutral; 
clear smooth boundary. 
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A12—3 to 6 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak medium platy 
structure; soft, very friable, nonsticky and slightly 
plastic; common very fine roots; many very fine 
tubular pores; neutral; clear wavy boundary. 

B21—6 to 9 inches; pale brown (10YR 6/3) silt loam, 
dark brown (10YR 3/3) moist; moderate fine 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; many very fine tubular pores; 10 percent 
pebbles; neutral; clear smooth boundary. 

B22—9 to 16 inches; pale brown (10YR 6/3) gravelly silt 
loam, dark brown (10YR 3/3) moist; weak medium 
prismatic structure; soft, very friable, slightly sticky 
and slightly plastic; common very fine roots; many 
very fine tubular pores; 20 percent pebbles; neutral; 
abrupt smooth boundary. 

R—16 inches; basalt. 


Depth to basalt is 12 to 20 inches. The control section 
is 5 to 25 percent coarse fragments. The profile is 
neutral or mildly alkaline. The A horizon has value of 5 or 
6 when dry and 3 or 4 when moist, and it has chroma of 
3 or 4 when moist. The B2 horizon has value of 5 or 6 
when dry, and it has chroma of 3 or 4 when dry or moist. 
It is gravelly silt loam, loam, or fine sandy loam. 


Sutkin series 


The Sutkin series consists of very deep, well drained 
Soils on mountainsides, on smooth mountaintops, and in 
canyons. These soils formed in colluvium and residuum 
derived dominantly from basalt and containing a small 
amount of loess. Slopes range from 0 to 65 percent. 
Elevation is 2,400 to 4,800 feet. The average annual 
precipitation is 18 to 22 inches, the average annual air 
temperature is about 43 degrees F, and the average 
length of the growing season, at 28 degrees F, is 145 to 
170 days. 

Typical pedon of Sutkin stony loam, 0 to 25 percent 
slopes, about 6 miles west of Tampico, about 1,100 feet 
west and 2,300 feet south of the northeast corner of 
sec. 14, T. 12 N., R. 14 E. 


01802—1/2 inch to 0; decomposing forest litter. 

A1—0 to 10 inches; dark brown (10YR 3/3) stony loam, 
very dark brown (10YR 2/2) moist; weak fine 
granular structure; soft, very friable, nonsticky and 
slightly plastic; many fine and common coarse roots; 
5 percent stones; slightly acid; clear wavy boundary. 

B1—10 to 20 inches; dark yellowish brown (10YR 4/4) 
very cobbly loam, dark brown (7.5YR 3/2) moist; 
weak medium subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common coarse and many fine roots; 30 percent 
pebbles and 20 percent cobbles; neutral; clear 
irregular boundary. 
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B2—20 io 38 inches; dark yellowish brown (10YR 4/4) 
extremely cobbly loam, dark brown (7.5YR 3/4) 
moist; moderate medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
plastic; common coarse and many fine roots; 35 
percent pebbles and 35 percent cobbles; neutral; 
clear wavy boundary. 

C—38 to 60 inches; dark yellowish brown (10YR 4/4) 
extremely cobbly loam, dark yellowish brown (10YR 
3/4) moist; massive; slightly hard, friable, slightly 
sticky and plastic; common fine and coarse roots; 
30 percent pebbles and 40 percent cobbles; neutral. 


The mollic epipedon is 10 to 18 inches thick. The 
control section averages 40 to 60 percent rock 
fragments and 18 to 30 percent clay. 

The A horizon has value of 3 or 4 when dry and 2 or 3 
when moist, and it has chroma of 3 or 4 when dry and 1 
to 3 when moist. 

The B2 horizon has value of 4 to 6 when dry, and it 
has chroma of 3 or 4 when moist. It is extremely cobbly 
loam, very gravelly loam, or very cobbly loam. 

The C horizon has value of 3 or 4 when moist, and it 
has chroma of 3 or 4 when moist. It is extremely cobbly 
loam or very cobbly clay loam. 


Sutkin Variant 


The Sutkin Variant consists of very deep, well drained 
Soils on alluvial fans. These soils formed in loess 
overlying cobbly or gravelly alluvium. Slopes range from 
0 to 5 percent. Elevation is 2,400 to 2,600 feet. The 
average annual precipitation is 14 to 17 inches, the 
average annual air temperature is about 48 degrees F, 
and the average length of the growing season, at 28 
degrees F, is 150 to 170 days. 

Typical pedon of Sutkin Variant stony loam, 0 to 5 
percent slopes, about 12 miles northwest of Naches, 
about 750 feet west and 40 feet north of the southeast 
corner of sec. 15, T. 16 N., R. 16 E. 


O1—1/2 inch to 0; decomposing forest litter. 

A1—0 to 8 inches; grayish brown (10YR 5/2) stony 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate thin platy structure; soft, very friable, 
nonsticky and nonplastic; many fine roots and 
common coarse roots; 5 percent stones; neutral; 
clear wavy boundary. 

B1—8 to 14 inches; brown (10YR 5/3) gravelly loam, 
dark brown (10YR 3/3) moist; weak fine subangular 
blocky structure; slightly hard, friable, nonsticky and 
nonplastic; many fine roots and common coarse 
roots; 20 percent pebbles; neutral; clear wavy 
boundary. 


Soil survey 


B2—14 to 18 inches; pale brown (10YR 6/3) very 
gravelly loam, brown (10YR 4/3) moist; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many fine 
roots and common coarse roots; 40 percent 
pebbles; neutral; clear wavy boundary. 

C—18 to 60 inches; pale brown (10YR 6/3) extremely 
gravelly sandy loam, brown (10YR 4/3) moist; 
massive; soft, very friable, nonsticky and nonplastic; 
few fine roots and common coarse roots; 70 percent 
pebbles; neutral. 


The mollic epipedon is 10 to 16 inches thick. The 
control section averages 40 to 60 percent coarse 
fragments. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 1 to 3 when moist. 

The B2 horizon has chroma of 3 or 4 when dry or 
moist. It is very cobbly loam or very gravelly loam. 

The C horizon has value of 4 to 6 when dry and 3 or 4 
when moist, and it has chroma of 3 or 4 when moist. It is 
very gravelly sandy loam or extremely gravelly sandy 
loam. 


Taneum series 


The Taneum series consists of very deep, well drained 
soils on uplands. These soils formed in loess overlying 
material weathered from sandstone. Slopes range from 5 
to 60 percent. Elevation is 2,300 to 3,000 feet. The 
average annual precipitation is 15 to 18 inches, the 
average annual air temperature is about 48 degrees F, 
and the average frost-free season is 120 to 135 days. 

Typical pedon of Taneum loam, 5 to 15 percent 
slopes, about 6 miles west of Cowiche, about 2,000 feet 
west and 20 feet south of the northeast corner of sec. 
29, T. 14 N., R. 16 E. 


A11—0 to 4 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) motst; weak fine 
granular structure; soft, very friable, nonsticky and 
slightly plastic; many very fine roots; neutral; abrupt 
wavy boundary. 

A12—4 to 10 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; neutral; abrupt wavy boundary. 

A3—10 to 14 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; neutral; clear wavy boundary. 
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B22t—14 to 27 inches; brown (7.5YR 574) silty clay 
loam, dark brown (7.5YR 3/4) moist; moderate 
medium subangular blocky structure; hard, firm, 
sticky and plastic; few very fine roots; few fine 
tubular pores; thin patchy clay films on faces of 
peds; neutral; clear wavy boundary. 

B23t—27 to 43 inches; brown (7.5YR 574) clay loam, 
dark brown (7.5YR 374) moist; weak medium 
subangular blocky structure; hard, firm, sticky and 
plastic; few very fine roots; few fine tubular pores; 
thin patchy clay films on faces of peds; neutral; 
clear wavy boundary. 

C1—43 to 50 inches; yellowish brown (10YR 5/4) loam, 
dark yellowish brown (10YR 3/4) moist; massive; 
slightly hard, friable, nonsticky and slightly plastic; 
few very fine roots; common fine tubular pores; 
neutral; abrupt wavy boundary. 

C2—50 to 60 inches; brown (10YR 5/3) sandy loam, 
dark brown (10YR 3/3) moist; massive; hard, friable, 
nonsticky and nonplastic; common fine tubular 
pores; neutral. 


The mollic epipedon is 12 to 19 inches thick. The 
control section is 27 to 35 percent clay, is more than 15 
percent sand that is fine or coarser, and is less than 15 
percent rock fragments. The B horizon has hue of 10YR 
or 7.5YR. 


Tekison series 


The Tekison series consists of very deep, well drained 
soils on mountainsides, mountain ridges and benches, 
and smooth mountaintops. These soils formed in 
residuum and colluvium derived from basalt and 
containing a small amount of loess. Slopes range from 0 
to 25 percent. Elevation is 2,800 to 3,600 feet. The 
average annual precipitation is 16 to 20 inches, the 
average annual air temperature is about 47 degrees F, 
and the average length of the growing season, at 28 
degrees F, is 150 to 170 days. 

Typical pedon of Tekison stony loam, 0 to 25 percent 
slopes, about 5 miles northwest of Tampico, about 150 
feet east and 900 feet north of the southwest corner of 
sec. 27, T. 13 N., R. 15 E. 


A1—0 to 4 Inches; brown (10YR 4/3) stony loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and plastic; common very fine 
roots; few fine and many very fine tubular pores; 5 
percent stones; neutral; abrupt smooth boundary. 

B1—4 to 12 inches; brown (10YR 4/3) stony loam, dark 
brown (10YR 3/3) moist; moderate fine subangular 
blocky structure; hard, firm, slightly sticky and 
plastic; common fine roots; few fine and many very 
fine tubular pores; 10 percent stones and 15 percent 
pebbles; slightly acid; clear smooth boundary. 
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B21t—12 to 20 inches; brown (10YR 5/3) very cobbly 
clay loam, dark brown (10YR 373) moist; moderate 
medium angular blocky structure; hard, very firm, 
sticky and very plastic; few fine and medium roots; 
common very fine tubular pores; common 
moderately thick clay films on faces of peds; 20 
percent pebbles and 20 percent cobbles; slightly 
acid; gradual wavy boundary. 

B22t—20 to 31 inches; yellowish brown (10YR 574) very 
gravelly clay, dark yellowish brown (10YR 4/4) 
moist; moderate medium angular blocky structure; 
hard, very firm, very sticky and very plastic; few very 
fine roots; common very fine tubular pores; many 
thick clay films on faces of peds; 30 percent 
pebbles and 10 perceni cobbles; slightly acid; 
gradual wavy boundary. 

B23t—31 to 60 inches; brown (10YR 5/3) very cobbly 
clay, dark brown (10YR 3/3) moist; strong fine and 
medium angular blocky structure; extremely hard, 
extremely firm, very sticky and very plastic; few very 
fine roots; common very fine tubular pores; 
continuous thick clay films on faces of peds; 25 
percent pebbles and 15 percent cobbles; slightly 
acid. 


The mollic epipedon is 10 to 18 Inches thick. The 
control section is 40 to 50 percent rock fragments. The 
A horizon has value of 4 or 5 when dry, and it has 
chroma of 2 or 3 when moist. The B2t horizon has 
chroma of 2 to 4 when dry or moist. It is very cobbly clay 
loam, very gravelly clay, or very cobbly clay. 


Tieton series 


The Tieton series consists of deep, well drained soils 
on uplands. These solls formed in loess and in material 
weathered from andesite. Slopes range from 0 to 30 
percent. Elevation is 1,500 to 2,300 feet. The average 
annual precipitation is 11 to 15 inches, the average 
annual air temperature is about 50 degrees F, and the 
average frost-free season is 135 to 150 days. 

Typical pedon of Tieton loam, 2 to 5 percent slopes, 
about 1 mile northeast of Cowiche, about 1,300 feet 
south and 900 feet east of the northwest corner of sec. 
22, T. 14 N., R. 17 E. 


Ap—0 to 3 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; many very fine roots; neutral; 
abrupt smooth boundary. 

A12—3 to 9 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium granular structure; soft, very friabie, slightly 
sticky and slightly plastic; common very fine roots; 
few fine tubular pores; neutral; clear wavy boundary. 
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B1—9 to 15 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; weak medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; few fine 
tubular pores; neutral; clear wavy boundary. 

B21t—15 to 31 inches; yellowish brown (10YR 574) silty 
clay loam, dark yellowish brown (10YR 3/4) moist; 
moderate medium subangular blocky structure; hard, 
firm, slightly sticky and plastic; few fine roots; few 
fine tubular pores; siliceous coatings on faces of 
peds; neutral; clear wavy boundary. 

B22t—31 to 37 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 3/4) moist; weak 
medium subangular blocky structure; hard, firm, 
slightly sticky and plastic; few fine roots; few fine 
tubular pores; neutral; abrupt smooth boundary. 

B23t—37 to 44 inches; brown (10YR 5/3) clay loam, 
dark yellowish brown (10YR 3/4) moist; moderate 
fine subangular blocky structure; hard, firm, sticky 
and plastic; few fine roots; few fine tubular pores; 
thin discontinuous clay films on faces of peds and in 
pores; neutral; clear wavy boundary. 

C1—44 to 48 inches; grayish brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; massive; hard, 
firm, slightly sticky and slightly plastic; few fine roots; 
many very fine tubular pores; 5 percent fragments of 
andesite: lime coatings on upper boundary; neutral; 
abrupt smooth boundary. 

Crca—48 to 50 inches; light yellowish brown (2.5Y 6/4) 
weathered andesite, olive brown (2.5Y 4/4) moist; 
massive; hard, firm; lime coatings on upper 
boundary; neutral; abrupt smooth boundary. 

IIR—50 inches; andesite. 


The mollic epipedon is 10 to 16 inches thick. The 
control section is 27 to 35 percent clay. Depth to 
weathered andesite ranges from 40 to 60 inches. The A 
horizon has value of 4 or 5 when dry and 2 or 3 when 
moist. It is loam or fine sandy loam. The B horizon has 
value of 4 to 6 when dry and 3 or 4 when moist. The C 
horizon has hue of 10YR or 2.5Y, value of 5 or 6 when 
dry and 3 or 4 when moist, and chroma of 3 or 4 when 
dry or moist. It is loam or clay loam. 


Toppenish series 


The Toppenish series consists of very deep, 
somewhat poorly drained soils on flood plains. These 
soils formed in alluvium. Slopes range from 0 to 2 
percent. Elevation is 700 to 1,800 feet. The average 
annual precipitation is 8 to 10 inches, the average 
annual air temperature is about 51 degrees F, and the 
average frost-free season is 130 to 180 days. 

Typical pedon of Toppenish silt loam, about 3 miles 
southeast of Yakima, about 1,400 feet east and 2,600 
feet south of the northwest corner of sec. 33, T. 13 N., 
R. 19 E. 


Soil survey 


Ap—0 to 4 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
thin platy structure; soft, very friable, slightly sticky 
and slightly plastic; many fine and common medium 
roots; common very fine vesicular pores; violently 
effervescent; strongly alkaline; abrupt smooth 
boundary. | 

B1—4 to 14 inches; gray (10YR 5/1) silty clay loam, 
black (10YR 2/1) moist; moderate medium angular 
blocky structure; slightly hard, friable, sticky and 
plastic; common fine and few medium roots; 
common very fine vesicular pores; violently 
effervescent; strongly alkaline; clear wavy boundary. 

llB21g—14 to 35 inches; dark grayish brown (10YR 4/2) 
silt loam, very dark grayish brown (10YR 3/2) moist; 
common medium distinct mottles that are yellowish 
brown (10YR 5/6) when moist; slightly hard, friable, 
slightly sticky and slightly plastic; common fine and 
few medium roots; common very fine vesicular pores 
and few fine tubular pores; moderately alkaline; 
gradual wavy boundary. 

IIIB22—35 to 50 inches; brown (10YR 5/3) silt loam, 
dark brown (10YR 3/3) moist; many medium distinct 
mottles that are yellowish brown (10YR 5/6) when 
moist; weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky and plastic; 
common fine and few medium roots; common very 
fine vesicular pores; 5 percent pebbles; mildly 
alkaline; clear smooth boundary. 

IVC1—50 to 60 inches; brown (10YR 5/3) extremely 
gravelly sand, very dark grayish brown (10YR 3/2) 
moist; massive; loose; few very fine and medium 
roots; 60 percent pebbles; mildly alkaline. 


The mollic epipedon is 10 to 20 inches thick. The IVC 
horizon is at a depth of 40 inches or more. The profile is 
mildly alkaline to strongly alkaline. 

The A and B1 horizons have value of 2 or 3 when 
moist. 

The B2g horizon has value of 4 or 5 when dry and 3 
or 4 when moist, and it has chroma of 1 or 2 when dry 
or moist. It has distinct or prominent mottles. This 
horizon is silt loam, loam, or clay loam and averages 20 
to 30 percent clay. 

The C horizon has.hue of 10YR or 2.5Y, value of 4 to 
6 when dry, and chroma of 2 to 4 when dry or moist. It is 
extremely gravelly sandy loam or extremely gravelly 
sand. 


Track series 


The Track series consists of very deep, somewhat 
poorly drained soils on flood plains. These soils formed 
in mixed alluvium. Slopes range from O to 2 percent. 
Elevation is 800 to 1,500 feet. The average annual 
precipitation is 8 to 10 inches, the average annual air 
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temperature is about 51 degrees F, and the average 
frost-free season is 130 to 180 days. 

Typical pedon of Track loam, about 1 mile east of 
Union Gap, about 1,500 feet west and 100 feet south of 
the northeast corner of sec. 4, T. 12 N., R. 19 E. 


A11—0 to 14 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) moist; moderate 
medium granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; common very fine pores; 0 to 5 percent 
pebbles; disseminated carbonates; violently 
effervescent; strongly alkaline; abrupt smooth 
boundary. 

llB21g—14 to 21 inches; grayish brown (10YR 5/2) very 
gravelly loam, very dark grayish brown (10YR 3/2) 
moist; few fine distinct yellowish brown (10YR 5/6) 
mottles; weak fine granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; common very fine pores; 50 percent 
pebbles and 10 percent cobbles; disseminated 
carbonates and filaments of segregated carbonates; 
violently effervescent; strongly alkaline; abrupt wavy 
boundary. 

llB22—21 to 26 mches; brown (10YR 5/3) very gravelly 
loam, very dark grayish brown (10YR 3/2) moist; 
common fine distinct yellowish brown (10YR 5/6) 
mottles; weak fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; few very fine roots; few very fine pores; 40 
percent pebbles and 10 percent cobbles; 
moderately alkaline; abrupt wavy boundary. 

llC1—26 to 60 inches; brown (10YR 5/3) very gravelly 
loamy sand, dark brown (10YR 3/3) moist; many 
fine distinct yellowish brown (10YR 5/6) mottles; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; 40 percent pebbles and 10 percent 
cobbles; moderately alkaline. 


The control section averages 45 to 65 percent coarse 
fragments. The mollic epipedon is 10 to 20 inches thick. 
The IIC horizon is at a depth of 20 to 30 inches. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 1 or 2 when dry or 
moist. It is mildly alkaline to strongly alkaline. 

The llB horizon has value of 4 or 5 when dry and 2 or 
3 when moist. It is moderately alkaline or strongly 
alkaline. 

The C horizon has value of 4 or 5 when dry and 3 or 4 
when moist, and it has chroma of 1 to 3 when dry or 
moist. It has distinct or prominent mottles. The horizon Is 
very gravelly sand or very gravelly loamy sand and is 
moderately alkaline or strongly alkaline. 
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Tumac series 


The Tumac series consists of very deep, well drained 
soils on south-facing uplands and mountainsides. These 
soils formed in colluvium derived from basalt and 
andesite and containing volcanic ash. Slopes range from 
5 to 45 percent. Elevation is 4,100 to 5,200 feet. The 
average annual precipitation is 30 to 60 inches, the 
average annual air temperature is about 43 degrees F, 
and the average length of the growing season, at 28 
degrees F, is 145 to 170 days. 

Typical pedon of Tumac very stony sandy loam, 5 to 
45 percent slopes, about 20 miles west of Tampico, 
about 200 feet east and 100 feet south of the northwest 
corner of sec. 27, T. 12 N., R. 12 E. 


O1—2 inches to 0; decomposing forest litter. 

A11—0 to 4 inches; brown (10YR 5/3) very stony sandy 
loam, dark brown (10YR 3/3) moist; weak very fine 
granular structure; soft, very friable, nonsticky and 
nonplastic; weakly smeary; few very fine and 
common fine roots; 10 percent stones; medium acid; 
abrupt wavy boundary. 

۸12-4 to 15 inches; brown (10YR 5/3) very gravelly 
loam, dark brown (10YR 3/3) moist; moderate tine 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; weakly smeary; common very 
fine, fine, and medium roots; 40 percent pebbles; 
medium acid; abrupt wavy boundary. 

B21—15 to 30 inches; yellowish brown (10YR 5/4) very 
gravelly loam, dark brown (7.5YR 3/4) moist; 
common very fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; weakly smeary; few very fine and common 
fine roots; 45 percent pebbles and 5 percent 
cobbles; medium acid; clear wavy boundary. 

B22—30 to 50 inches; yellowish brown (10YR 5/4) 
extremely gravelly loam, dark yellowish brown (10YR 
3/4) moist; moderate fine granular structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
weakly smeary; few fine roots; 55 percent pebbles 
and 10 percent cobbles; medium acid; clear wavy 
boundary. 

B23—50 to 60 inches; strong brown (7.5YR 5/8) 
extremely gravelly loam, dark yellowish brown (10YR 
3/4) moist; moderate very fine subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; weakly smeary; 60 percent pebbles 
and 5 percent cobbles; medium acid. 


The control section is 35 to 70 percent rock 
fragments. The A horizon has chroma of 2 or 3 when 
moist. The B horizon has chroma of 4 to 6 when moist. It 
is very gravelly loam, extremely gravelly loam, or very 
cobbly sandy loam. 
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Umapine series 


The Umapine series consists of very deep, somewhat 
poorly drained soils on flood plains and low terraces. 
These soils formed in alluvium. Slopes range from 0 to 5 
percent. Elevation is 650 to 900 feet. The average 
annual precipitation is 6 to 9 Inches, the average annual 
air temperature is about 50 degrees F, and the average 
frost-free season Is 130 to 180 days. 

Typical pedon of Umapine silt loam, 0 to 5 percent 
slopes, about 3 miles northeast of Mabton, about 2,510 
feet north and 660 feet west of the southeast corner of 
sec. 23, T. 9 N., R. 22 E. 


Ap—0 to 7 inches; light brownish gray (2.5Y 6/2) silt 
loam, very dark grayish brown (2.5Y 3/2) moist; 
weak medium subangular blocky structure; hard, 
friable, slightly sticky and plastic; common fine roots; 
common fine pores; violently effervescent; very 
strongly alkaline; abrupt smooth boundary. 

C1—7 to 16 inches; light brownish gray (2.5Y 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
medium angular blocky structure; hard, friable, sticky 
and plastic; common fine roots; common fine pores; 
disseminated lime; violently effervescent; very 
strongly alkaline; gradual wavy boundary. 

C2—16 to 34 inches; light brownish gray (2.5Y 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and plastic; few fine roots; 
common fine pores; disseminated lime; slightly 
effervescent; very strongly alkaline; abrupt smooth 
boundary. 

llC3—34 to 41 inches; light gray (2.5Y 7/2) silt loam, 
dark grayish brown (2.5Y 4/2) moist; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; few fine roots; common fine pores; 
disseminated lime; violently effervescent; strongly 
alkaline; abrupt smooth boundary. 

IIIC4—41 to 60 inches; light brownish gray (2.5Y 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
slightly hard, friable, slightly sticky and plastic; 
common fine pores; disseminated lime; violently 
effervescent; strongly alkaline. 


In most years the profile is saturated with water to a 
depth of 40 inches at some time during the year. The 
profile has hue of 2.5Y or 10YR. The A horizon has 
value of 5 or 6 when dry and 3 to 5 when moist, and it 
has chroma of 2 or 3. The C horizon has value of 5 to 7 
when dry and 3 to 5 when moist, and it has chroma of 1 
or 2. 


Wanser series 


The Wanser series consists of very deep, poorly 
drained soils on terraces in basins. These soils formed in 
sand derived from mixed sources. Slopes range from 0 


Soil survey 


to 5 percent. Elevation is 650 to 1,100 feet. The average 
annual precipitation is 6 to 9 inches, the average annual 
air temperature is about 50 degrees F, and the average 

frost-free season is 120 to 150 days. 

Typical pedon of Wanser loamy fine sand, about 2 
miles southwest of Sunnyside, about 900 feet west and 
1,100 feet north of the southeast corner of sec. 2, T. 9 
N., R. 22 E. 


Ap— to 6 inches; grayish brown (10YR 5/2) loamy fine 
sand, dark grayish brown (10YR 4/2) moist; single 
grain; loose; many fine roots; moderately alkaline; 
clear smooth boundary. 

C1g—6 to 18 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, dark gray (BY 4/1) moist; few fine 
distinct mottles that are yellowish brown (10YH 5/6) 
when moist; single grain; loose; many fine roots; 
moderately alkaline; abrupt wavy boundary. 

C2g—18 to 20 inches; grayish brown (10YR 5/2) loamy 
fine sand, dark bluish gray (5B 4/1) moist; common 
fine prominent mottles that are bluish gray (5B 6/1) 
when moist; massive; soft, very friable, nonsticky 
and nonplastic; tew medium roots; slightly 
effervescent; strongly alkaline; clear smooth 
boundary. 

C3g—20 to 25 inches; grayish brown (10YR 5/2) loamy 
fine sand, bluish gray (5B 6/1) moist; single grain; 
loose; few fine roots; strongly alkaline; gradual wavy 
boundary. 

C4g—25 to 57 inches; grayish brown (10YR 5/2) loamy 
fine sand, bluish gray (5B 5/1) moist; mottles that 
are dark greenish gray (5Y 4/1) when moist; single 
grain; loose; few fine roots; strongly alkaline; gradual 
smooth boundary. 

C5g—57 to 60 inches; light brownish gray (10YR 6/2) 
fine sand, gray (N 5/0) moist; single grain; loose; 
strongly alkaline. 


Where these soils are not artifically drained, the water 
table fluctuates between the surface and a depth of 12 
inches. The profile is moderately alkaline or strongly 
alkaline. The 10- to 40-inch control section is sand to 
loamy fine sand. The A horizon has value of 5 or 6 when 
dry and 3 or 4 when moist. The Cg horizon has value of 
3 to 6 when moist. 


Warden series 


The Warden series consists of very deep, well drained 
Soils on terraces. These soils formed in lacustrine 
sediment and have a mantle of loess. Slopes range from 
0 to 30 percent. Elevation is 600 to 1,000 feet. The 
average annual precipitation is 6 to 9 inches, the 
average annual air temperature is about 51 degrees F, 
and the average frost-free season is 135 to 180 days. 

Typical pedon of Warden silt loam, 8 to 15 percent 
slopes, about 4 miles south of Mabton, about 100 feet 
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south and 100 feet east of the northwest corner of sec. 
26, T. 8 N., R. 22 E. 


Ap—0 to 5 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; moderate medium granular 
structure; soft, very friable, slightly sticky and slightly 
plastic; many fine and very fine roots; mildly alkaline; 
clear smooth boundary. 

82-5 to 19 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure; soft, friable, slightly sticky and 
slightly plastic; common fine and many very fine 
roots; many very fine pores; mildly alkaline; abrupt 
wavy boundary. 

llC1ca—19 to 41 inches; light gray (10YR 7/2) loam, 
grayish brown (10YR 5/2) moist; massive; hard, very 
firm, nonsticky and nonplastic; few very fine roots; 
common very fine tubular pores; disseminated and 
segregated lime; violently effervescent; strongly 
alkaline; clear smooth boundary. 

lllC2ca—41 to 60 inches; pale brown (10 YR 6/3) silt 
loam, grayish brown (10YR 5/2) moist; massive; 
slightly hard, firm, slightly sticky and slightly plastic; 
few very fine roots; common very fine tubular pores; 
disseminated and segregated lime; violently 
effervescent; strongly alkaline. 


The solum is 15 to 30 inches thick. Depth to 
secondary lime is 15 to 30 inches. The Ap horizon has 
value of 5 or 6 when dry and 3 or 4 when moist, and it 
has chroma of 2 or 3 when dry or moist. It is silt loam or 
very fine sandy loam and is neutral or mildly alkaline. 
The B horizon is very fine sandy loam or silt loam and is 
neutral or mildly alkaline. The C horizon has value of 4 
or 5 when moist. It is stratified silt loam, loam, and very 
fine sandy loam, but the 10- to 40-inch control section 
averages less than 15 percent sand that is fine or 
coarser. 


Weirman series 


The Weirman series consists of very deep, somewhat 
excessively drained soils on low terraces and flood 
plains. These soils formed in mixed alluvium. Slopes 
range from 0 to 5 percent. Elevation is 700 to 1,700 feet. 
The average annual precipitation is 7 to 14 inches, the 
average annual air temperature is about 51 degrees F, 
and the average frost-free season is 130 to 180 days. 

Typical pedon of Weirman sandy loam, channeled, 
about 3 miles northwest of Buena, about 660 feet south 
and 220 feet east of the northwest corner of sec. 7, T. 
11 N., R. 20 E. 


Ap—0 to 8 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, friable, nonsticky 
and nonplastic; common fine roots; mildly alkaline; 
abrupt smooth boundary. 
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AC—8 to 15 inches; grayish brown (10YR 5/2) loamy 
fine sand, very dark grayish brown (10YH 3/2) 
moist; single grain; loose; few very fine roots; mildly 
alkaline; abrupt smooth boundary. 

C1—15 to 21 inches; light brownish gray (10YR 6/2) 
loamy fine sand, dark grayish brown (10YR 4/2) 
moist; few medium faint dark yellowish brown (10YR 
4/4) mottles; massive; soft, very friable, nonsticky 
and slightly plastic; few very fine roots; mildly 
alkaline; gradual wavy boundary. 

llC2—21 to 60 inches; grayish brown (10YR 5/2) 
extremely gravelly sand, very dark grayish brown 
(10YR 3/2) moist; single grain; loose; 75 percent 
pebbles and 5 percent cobbles; few very fine roots; 
mildly alkaline. 


The profile is neutral or mildly alkaline. The control 
section averages 35 to 60 percent coarse fragments. 
The mollic epipedon is 10 to 17 inches thick. 

The A horizon has value of 4 or 5 when dry and 2 or 3 
when moist, and it has chroma of 2 or 3 when dry or 
moist. It is fine sandy loam, sandy loam, or gravelly fine 
sandy loam. 

The C horizon has value of 4 or 5 when dry and 3 or 4 
when moist, and it has chroma of 2 or 3 when moist. It is 
loamy fine sand, sand, or loamy sand and in places has 
strata of sandy loam. The IIC horizon is extremely 
gravelly sand, very gravelly sand, or very gravelly loamy 
sand. 


Wenas series 


The Wenas series consists of very deep, somewhat 
poorly drained soils on flood plains. These soils formed 
in alluvium. Slopes range from 0 to 2 percent. Elevation 
is 1,100 to 1,800 feet. The average annual precipitation 
is 8 to 12 inches, the average annual air temperature is 
about 50 degrees F, and the average frost-free season 
is 130 to 180 days. 

Typical pedon of Wenas silt loam, about 4 miles north 
of Selah, about 400 feet east and 700 feet north of the 
southwest corner of sec. 12, T. 14 N., R. 18 E. 


Ap—0 to 8 inches; dark gray (10YR 4/1) silt loam, black 
(10YR 2/1) moist; moderate coarse granular 
structure; hard, firm, sticky and plastic; many fine 
roots; common fine pores; mildly alkaline; abrupt 
smooth boundary. 

B1—8 to 28 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
medium and fine prismatic structure; hard, firm, 
Sticky and plastic; common fine roots; many fine 
pores; mildly alkaline; gradual wavy boundary. 
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B2g—28 to 37 inches; gray (10YR 5/1) silty clay loam, 
very dark gray (10YR 3/1) moist; few fine distinct 
light yellowish brown (10YR 6/4) mottles; moderate 
subangular blocky structure; hard, firm, sticky and 
plastic; common fine roots; many fine pores; neutral; 
gradual wavy boundary. 

C1g—37 to 47 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 372) moist, common 
medium prominent brownish yellow (10YR 6/6) 
mottles; massive; hard, friable, slightly sticky and 
slightly plastic; common fine roots; common medium 
pores; neutral; clear wavy boundary. 

llC2g—47 to 55 inches; light brownish gray (2.5Y 672) 
loamy sand, dark grayish brown (2.5Y 4/2) moist; 
many medium prominent reddish yellow (7.5YR 7/8) 
mottles; massive; slightly hard, friable, nonsticky and 
nonplastic; few very fine roots; 5 percent pebbles; 
mildly alkaline; abrupt smooth boundary. 

1IC3g—-55 to 60 inches; light brownish gray (2.5Y 6/2) 
gravelly loamy sand, dark grayish brown (2.5Y 4/2) 
moist; few fine faint olive yellow (2.5Y 6/6) mottles; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; 20 percent pebbles; mildly alkaline. 


The mollic epipedon is 24 to 35 inches thick. The 
profile is neutral or mildly alkaline. The control section is 
0 to 15 percent rock fragments. 

The A and B1 horizons have value of 4 or 5 when dry 
and 2 or 3 when moist. The B1 horizon is silt loam or 
clay loam. 

The B2g horizon has value of 5 or 6 when dry and 3 
or 4 when moist, and it has chroma of 1 or 2 when moist 
or dry. It is clay loam or silty clay loam. 

The Cg horizon has hue of 10YR or 2.5Y, value of 5 or 
6 when dry and 3 or 4 when moist, and chroma of 1 or 
2. It is loam or sandy loam. 

The llCg horizon has hue of 10YR or 2.5۷, value of 5 
or 6 when dry and 3 or 4 when moist, and chroma of 1 
or 2 when moist or dry. 


Wiehl series 


The Wiehl series consists of moderately deep, well 
drained soils on uplands. These soils formed in loess 
overlying laminated sediment and soft sandstone. Slopes 
range from 2 to 60 percent. Elevation is 1,000 to 1,200 
feet. The annual precipitation is 6 to 9 inches, the 
average annual air temperature is about 50 degrees F, 
and the average frost-free season is 160 to 180 days. 

Typical pedon of a Wiehl silt loam, in an area of 
Harwood-Burke-Wiehl silt loams, 8 to 15 percent slopes, 
about 3 miles north of Buena, about 1,620 feet south 
and 2,340 feet west of the northeast corner of sec. 13, 
T. 18 N., R. 17 E. 


Soil survey 


A1—0 to 3 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, friable, slightly sticky and 
slightly plastic; many fine roots; common fine pores; 
neutral; abrupt smooth boundary. 

B21—3 to 12 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak coarse prismatic 
structure; soft, friable, slightly sticky and slightly 
plastic; common fine roots; common fine pores; 
neutral; gradual wavy boundary. 

B22—12 to 21 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; few fine roots; common fine 
pores; mildly alkaline; abrupt wavy boundary. 

C1—21 to 27 inches; pale brown (10YR 6/3) gravelly silt 
loam, brown (10YR 4/3) moist; massive; slightly 
hard, friable, slightly sticky and slightly plastic; few 
fine roots matted around pebbles; common fine 
pores; 20 percent pebbles; violently effervescent; 
moderately alkaline; abrupt wavy boundary. 

llC2r—27 inches; weathered sandstone. 


Depth to the paralithic contact ranges from 20 to 40 
inches. 

The A horizon has value of 5 or 6 when dry and 3 or 4 
when moist, and it has chroma of 2 or 3 when dry or 
moist. It is silt loam or very stony silt loam and is neutral 
or mildly alkaline. 

The B horizon has value of 5 or 6 when dry and 3 or 4 
when moist, and it has chroma of 2 or 3 when dry or 
moist. It is fine sandy loam, very fine sandy loam, or silt 
loam. 

The C horizon has value of 6 or 7 when dry and 4 or 5 
when moist, and it has chroma of 2 or 3 when dry or 
moist. It is very fine sandy loam, fine sandy loam, or 
gravelly silt loam. 


Willis series 


The Willis series consists of moderately deep, well 
drained soils on uplands. These soils formed in loess. 
Slopes range from 0 to 15 percent. Elevation is 1,200 to 
2,500 feet. The average annual precipitation is 9 to 12 
inches, the average annual air temperature is about 49 
degrees F, and the average frost-free season is 125 to 
160 days. 

Typical pedon of Willis silt loam, 8 to 15 percent 
slopes, about 9 miles north of Sunnyside, about 1,500 
feet north and 200 feet east of the southwest corner of 
sec. 1, T. 11 N., R. 22 E. 


A11—0 to 3 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, very friable, nonsticky and 
slightly plastic; many fine roots; mildly alkaline; 
abrupt wavy boundary. 
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A12—3 to 6 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak fine angular blocky 
structure; slightly hard, friable, nonsticky and slightly 
plastic; common fine roots; few fine tubular pores: 
mildly alkaline; clear wavy boundary. 


B2—6 to 22 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; weak medium subangular 
blocky structure; slightly hard, friable, nonsticky and 
slightly plastic; common fine roots; common fine 
tubular pores; mildly alkaline; abrupt wavy boundary. 


C1-—22 to 26 inches; brown (10YR 5/3) silt loam, dark 
brown (10YR 3/3) moist; massive; slightly hard, 
friable, nonsticky and slightly plastic; common fine 
roots; few fine tubular pores; slightly effervescent; 
moderately alkaline; abrupt wavy boundary. 


C2ca—26 to 34 inches; pale brown (10YR 6/3) heavy 
silt loam, brown (10YR 4/3) moist; massive; hard, 
firm, slightly sticky and plastic; few very fine roots; 
many fine tubular pores; filaments of lime; violently 
effervescent; moderately alkaline; abrupt wavy 
boundary. 


C3casim—34 inches; lime- and silica-cemented duripan. 


Depth to the duripan is 20 to 40 inches. The duripan is 
underlain by basalt at a depth of 30 inches or more. The 
mollic epipedon is 12 to 15 inches thick. The A horizon 
has value of 4 or 5 when dry and 2 or 3 when moist. The 
B honzon has value of 5 or 6 when dry and 3 or 4 when 
moist, and it has chroma of 3 or 4 when moist or dry. 
The C1 and Cca horizons have value of 5 to 7 when dry 
and 3 to 5 when moist, and they have chroma of 2 to 4. 


Yakima series 


The Yakima series consists of very deep, well drained 
soils on flood plains. These soils formed in alluvium. 
Slopes range from 0 to 2 percent. Elevation is 700 to 
1,200 feet. The average annual precipitation is 9 to 14 
inches, the average annual air temperature is about 54 
degrees F, and the average frost-free season is 120 to 
170 days. 

Typical pedon of Yakima silt loam, about 1 mile 
southwest of Buena, about 2,440 feet east and 1,400 
feet north of the southwest corner of sec. 21, T. 11 N., 
R. 20 E. 


Ap—0 to 6 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
moderate granular structure; hard, friable, slightly 
sticky and slightly plastic; many fine roots; common 
fine pores; mildly alkaline; abrupt smooth boundary. 
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A12—6 to 13 inches; grayish brown (10YR 572) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak moderate granular structure parting to weak 
moderate subangular blocky; hard, friable, slightly 
Sticky and slightly plastic; few very fine roots; 
common fine pores; mildly alkaline; abrupt smooth 
boundary. 

A13—13 to 17 inches; dark grayish brown (10YR 4/2) 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure; 
Soft, very friable, nonsticky and nonplastic; few very 
fine roots; common fine pores; 10 percent basalt 
pebbles; mildly alkaline; gradual wavy boundary. 

A14—17 to 27 inches; brown (10YR 5/3) gravelly very 
fine sandy loam, dark brown (10YR 3/3) moist; 
weak medium subangular blocky structure; slightly 
hard, very friable, nonsticky and slightly plastic; few 
very fine roots; common fine pores; 20 percent 
basalt pebbles; neutral; gradual wavy boundary. 


C1—27 to 30 inches; brown (10YR 5/3) gravelly very 
fine sandy loam, dark brown (10 YR 3/3) moist; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; few very fine roots; common fine pores; 
30 percent basalt pebbles; neutral; abrupt wavy 
boundary. 

llC2.—30 to 60 inches; dark grayish brown (10YR 4/2) 
extremely gravelly coarse sand, very dark grayish 
brown (10YR 3/2) moist; single grain; loose; 60 
percent pebbles and 5 percent cobbles; few very 
fine roots; neutral. 


The mollic epipedon is 20 to 40 inches thick. The A 
horizon has value of 2 or 3 when moist, and it has 
chroma of 1 to 3 when moist or dry. The C horizon has 
value of 4 or 5 when dry and 2 or 3 when moist, and it 
has chroma of 2 or 3. it is gravelly loam, gravelly very 
fine sandy loam, or gravelly silt loam. The IIC horizon is 
very gravelly sand, very gravelly loamy sand, or 
extremely gravelly coarse sand. 


Zillah series 


The Zillah series consists of very deep, somewhat 
poorly drained soils on flood plains adjacent to the 
Yakima River. These soils formed in recent alluvium. 
Slopes range from 0 to 2 percent. Elevation is 600 to 
1,100 feet. The average annual precipitation is 6 to 9 
inches, the average annual air temperature is about 49 
degrees F, and the average frost-free season is 130 to 
180 days. 

Typical pedon of Zillah silt loam, about 5 miles 
southwest of Sunnyside, about 300 feet north of the 
southeast corner of sec. 8, T. 9 N., R. 22 E. 
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A11—0 to 6 inches; grayish brown (10YR 572) heavy silt plastic; few very fine roots; common fine pores; 
loam, very dark grayish brown (10YR 3/2) moist; mildly alkaline; abrupt smooth boundary. 
common fine prominent mottles that are dark llC2—42 to 60 inches; gray (10YR 5/1) loamy sand, very 
reddish brown (5YR 3/4) when moist; moderate dark gray (10YR 3/1) moist; single grain; loose; few 
medium subangular blocky structure; slightly hard, very fine roots; mildly alkaline. 


friable, sticky and plastic; common fine roots; 
common fine pores; moderately alkaline; abrupt 
smooth boundary. 


Where these soils are not artificially drained, they are 
saturated with water at some penod during the year. The 
profile is neutral to moderately alkaline. 


A12—6 to 12 inches; grayish brown (10YR 5/2) silt The A horizon has value of 4 or 5 when dry and 2 or 3 
loam, very dark grayish brown (10YR 3/2) moist; when moist, and it has chroma of 1 or 2 when dry or 
few fine prominent mottles that are dark reddish moist. It is silt loam or sandy loam. 
brown (SYR 3/4) when moist; weak fine granular The C horizon has value of 5 or 6 when dry and 3 or 4 
structure; slightly hard, friable, sticky and plastic; when moist, and it has chroma of 1 or 2 when moist or 
common fine roots; common fine pores; moderately dry. It Is silt loam or very fine sandy loam and has strata 
alkaline; gradual wavy boundary. of loamy sand below a depth of 40 inches The IIC 

C1—12 to 42 inches; gray (10YR 6/1) heavy silt loam, horizon has value of 5 or 6 when dry and 3 or 4 when 
dark gray (10YR 4/1) moist; many large prominent moist, and it has chroma of 1 or 2 when moist or dry. It 
mottles that are dark reddish brown (5YR 3/4) when is loamy sand, gravelly loamy sand, or very gravelly 


moist; massive; slightly hard, friable, sticky and loamy sand. 


formation of the soils 
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Soil is defined as a natural three-dimensional body on 
the earth's surface that supports plants. As a natural 
body, a soll has properties that differ from those of the 
underlying bedrock or unconsolidated material that is not 
soll. Properties of soils are a reflection of soil forming 
processes that are initiated and sustained by the effects 
of climate and living organisms acting on parent material 
and modified by topography over a period of time. In å 
given area, one factor may exert a stronger influence on 
soil formation than another, but the interaction of all the 
factors determines the kind of soil that forms. 

In this survey, soil forming factors are discussed 
individually; however, the reader should be aware that 
there is a strong interdependence of all soil forming 
factors. 


climate 


Precipitation, by affecting the amount of water that 
enters the soil, influences the chemical and physical 
processes involved in the weathering of minerals, in 
erosion, and in leaching. Biological processes that 
determine the amount of residue returned to the soil and 
the rate at which the residue undergoes decomposition 
are dependent on moisture relationships in the soil 
forming environment. Temperature is a measure of the 
heat available for all physical, chemical, and biological 
processes involved in soi! development. Heat, in the 
presence of adequate moisture, accelerates the 
weathenng processes. Heat also increases 
evapotranspiration and thus reduces the amount of 
water available for chemical and geological processes. 


Most of the precipitation in the survey area occurs in 
winter. The amount and seasonal distribution of the 
precipitation, together with soil temperature, have 
influenced the weathermg of the parent material. The 
degree of weathering is reflected by the depth to which 
carbonates have beer leached and by the amount of 
clay that has been translocated. 


Soils in the 6- to 9-inch precipitation zone support 
grassland vegetation that is relatively low in productivity. 
Soils in this precipitation zone are partly recharged with 
moisture in winter. Because of low rainfall! and high 
evapotranspiration, these soils are aridic but border on 
xeric. Organic matter content of the surface layer is 
relatively low. Some translocation of calcium carbonate 


from the solum and accumulation in the substratum are 
evident in Camborthids such as the Prosser, Scooteney, 
Shano, and Warden soils. 


Soils in the 8- to 12-inch precipitation zone support 
grassland vegetation. The soil moisture regime in this 
part of the survey area is aridic, but it borders on xeric. 
The precipitation in this zone has promoted more plant 
growth and a higher content of organic matter in the 
surface layer of these soils than in those of the 6- to 9- 
inch precipitation zone. Carbonates generally are 
leached deeper in this part of the survey area than in the 
lower precipitation zone. The Cleman and Ritzville soils 
formed in the 8- to 12-inch precipitation zone. Some 
soils in this precipitation zone have been leached 
sufficiently of carbonates for clay illuviation to have 
occurred. The argillic horizon in these soils is not 
strongly expressed. The Cowiche, Renslow, and Simcoe 
soils are examples of these soils. 


Soils in the 12- to 18-inch precipitation zone also 
support grassland vegetation. They have a xeric moisture 
regime. Carbonates have been leached from the profile 
of these soils. The mollic epipedon generally is darker 
colored than in soils that receive less precipitation. The 
agrillic horizon is more strongly developed and has a 
more pronounced structure. The McDaniel, Taneum, and 
Tieton soils are examples of these soils. 


Soils in the 16- to 40-inch precipitation zone support 
conifers. They do not have carbonates in the soil profile. 
Base saturation is less than 75 percent in some part of 
the soils within a depth of 30 inches from the surface. 
This is a result of the low base cycling of most conifers 
and the leaching of bases. The Carmack, Meystre, 
Tekison, Odo, Sutkin, and Jumpe soils are examples of 
these soils. 

In the extreme western part of the survey area, at 
elevations of 4,700 to 7,000 feet, precipitation is as high 
as 50 inches and cryic temperatures prevail. This cool, 
moist climate produces soils with an A horizon that is 
high in content of organic matter because of the slow 
rate of decomposition. These soils are strongly 
influenced by volcanic ash, do not have carbonates, and 
have less than 50 percent base saturation in the surface 
layer. Low base cycling, the leaching effects of high 
precipitation, and cold temperatures have influenced the 
development of the Naxing and Saydab soils. 
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parent material 


Parent material is consolidated or unconsolidated 
minera! material. The formation of soils results from 
changes in the parent material. The nature of the 
changes involved is strongly influenced by the character 
of the parent material, particularly by its mineralogy and 
texture. Mineralogy and texture affect various physical 
and chemical aspects of the soil forming environment. 

Parent material in the survey area includes recent 
alluvium; material derived from Yakima Basalt; loess; 
lacustrine sediment; material derived from siltstone, 
sandstone, and conglomerate of the Ellensburg 
Formation; volcanic ash; and eolian sand. 

Most of the soils on terraces and uplands formed in 
loess. They are underlain by basalt, by a duripan, or by 
lacustrine sediment. The soils that formed in loess are 
dominantly silt loam. Soils of the Shano, Ritzville, and 
Renslow series are examples of these soils. 

Warden soils formed in a thin mantle of loess over 
stratified glaciolacustrine sediment known as the 
Touchet Formation. This late Pleistocene sediment is not 
well laminated. The Hezel soils formed in a mantle of 
eolian sand over glaciolacustrine sediment of the 
Touchet Formation. 

Quincy soils formed in very deep eolian sand. These 
soils are dominantly loamy fine sand and are somewhat 
excessively drained. 

Some of the soils in the survey area formed in loess 
over a lime- and silica-cemented duripan, and others 
formed over a silica-cemented duripan. The genesis of 
the duripan is not entirely understood. A commonly 
accepted theory is that the duripan is a relict feature 
associated with a previous soil forming cycle. It is 
thought to be an erosional remnant of an ancient soil. 
The upper material was eroded away dunng the late 
Pleistocene. The loess presently overlying the dunpan is 
dominantly Holocene in age. The Willis, Burke, Scoon, 
and Moxee soils formed in a mantle of loess over a lime- 
and silica-cemented duripan. The Harwood, Gorst, and 
Gorskel soils formed in a thin mantle of loess over a 
silica-cemented duripan. 

Some of the soils in the survey area formed in a 
mixture of loess and underlying sandstone of the 
Ellensburg Formation. The Cowiche, Taneum, and 
Meystre soils are examples of these soils. The Roza 
Soils formed in fine textured material of the Ellensburg 
Formation. These soils have a high shrink-swell potential 
and are characterized by wide cracks in the surface that 
extend to a depth of 20 inches or more when the soils 
are dry. The Roza soils are Xerertic Camborthids. 

Soils that formed in loess mixed with residuum and 
colluvium derived from basalt are those of the Bakeoven, 
Clint, Jumpe, McDaniel, Sapkin, and Sutkin series. The 
Loneridge and Tekison soils also formed in material 
derived from basalt and have accumulations of clay in 
the subsoil. 


Soil survey 


Soils that formed in material weathered from basalt 
with additions of volcanic ash and loess are those of the 
Naxing and Saydab series. Because of the properties of 
weathered volcanic ash, these soils have low bulk 
density. They are medial-skeletal Andic Cryumbrepts. 

The most recent soil parent material is the Quaternary 
alluvium that is in stream valleys throughout the survey 
area. Soils of the Esquatzel, Kittitas, Fiander, Zillah, 
Umapine, and Outlook series formed in alluvium and 
have a silty control section. The Wenas, Toppenish, and 
Cleman soils are more influenced by sand or by sand 
and gravel, and they have a loamy control section. The 
Weirman and Mippon soils are sandy-skeletal and are 
near major drainageways. The Logy, Ashue, and Track 
soils are loamy-skeletal. 


topography 


Topography influences the soil forming processes by 
affecting runoff, drainage, and microclimate. In nearly 
level areas, runoff is very slow. Much of the water drains 
through the soil, and some evaporates. In sloping to 
steep areas, runoff generally increases with increasing 
slope. The more water that enters the soil, the greater 
the depth to which the soil is leached and weathered. 
The topography, through variations in exposure to the 
sun and wind and in air drainage, creates noticeable 
differences in vegetation and soil properties within short 
distances. For example, south-facing slopes receive 
more direct radiation from the sun than do the north- 
facing slopes. Consequently, south-facing slopes are 
warmer and drier. 

Aspect has influenced the amount of loess that has 
accumulated. South and southwest aspects are exposed 
to the prevailing wind, and thus loess accumulation is 
less on these aspects than on north aspects. Also, 
because of the higher evapotranspiration rate on south 
and southwest aspects, plant density is less than on 
north aspects. With decreased plant density, the 
potential for water erosion becomes greater on south 
and southwest aspects. Representative soils that are on 
south and southwest aspects are the moderately deep 
Burke and Willis soils. Examples of soils on north 
aspects are the deep and very deep Ritzville and Shano 
soils. Water erosion in some areas has moved loess 
downslope. There has been little accumulation of loess 
on the edges of ridgetops and on narrow ridges. The 
Bakeoven, Bocker, and Rock Creek soils formed in 
residuum and colluvium derived from basalt in these 
areas. 

Local relief modifies the moisture regime of soils. This 
is especially evident in soils on bottom lands. Possibly as 
a result of overirrigation, runoff from adjacent upland 
Soils accumulates on bottom lands. A seasonal high 
water table is common in some of the soils on bottom 
lands. Mottling gives evidence of reducing regimes. 
Examples of soils that exhibit mottling and are somewhat 
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poorly drained are the Haplaquolls such as the Kittitas, 
Toppenish, Track, Wenas, and Zillah soils. These soils 
are along the Yakima, Naches, and Wenas Rivers. Some 
well drained soils on bottom lands are the Esquatzel, 
Clemen, Logy, and Yakima soils. 

In some areas where the free water in the soil 
contains salts and is sufficiently close to the surface, 
evapotranspiration concentrates the salts in the surface 
layer. Included among these soils are the Fiander, 
Kittitas, Outlook, Sinloc, Umapine, and Wanser soils. 


living organisms 


The major biotic factor in soil development is 
vegetation. It is the principal source of the organic matter 
responsible for various chemical and physical properties 
of soils. Rodents, earthworms, and various other animals 
and insects assist in decomposing organic substances, 
and they mix the soil as a consequence of their 
burrowing activities. 

The influence of vegetation is most evident in the A 
horizon. Plant species, productivity, and the rate at which 
residue decomposes strongly influence the properties of 
the A horizon. Dark colors in the A horizon generally 
indicate high organic matter content. Soils that receive 
about 6 to 16 inches of precipitation support grassland 
vegetation. Many of the soils that receive more than 16 
inches of precipitation support coniferous forest. A 
relationship exists between the kind and amount of plant 
production and the color and thickness of the A horizon. 
Grass generally produces more organic matter in the A 
horizon than trees. Where plant production is high, the A 
horizon is thicker or darker colored than where 
production is low. The color and thickness of the A 
horizon of the Ritzville, Taneum, and Meystre soils 
reflect the influence of higher plant production than 
those of the Prosser, Shano, and Warden soils. 

Soils on bottom lands contain the most organic matter 
relative to precipitation. One of the reasons is the 
relatively higher plant production stimulated by the 
accumulation of runoff from adjacent upland soils. Some 
Soils formed under the influence of a seasonal high 
water table that reduces the rate of decomposition of 
organic matter. This is because of poor soils aeration, 
which reduces the activity of micro-organisms. The 
Wenas soil is an example of these soils. 

Soils under forest vegetation are more leached of 
bases and other products of weathering than soils under 
grasses. One reason for the lower base saturation is the 
acidity of the leaching water under a coniferous forest 
canopy. Base saturation is less than 75 percent in the 
solum of the Carmack, Sutkin, and Tekison soils. 

An ochric epipedon is common on the more densely 
forested soils. The Jumpe and Loneridge soils are 
examples of these soils. However, a thick, dark-colored 
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A horizon is typical of soils in coniferous forests in the 
cryic temperature regime. One reason is the reduced 
biological activity of micro-organisms in cold 
temperatures, which results in reduced decomposition of 
organic matter. The Naxing and Saydab soils are 
examples of these soils. 


time 


Soil formation begins as soon as rock is exposed on 
the earth's surface. As soil formation progresses, 
characteristic layers called horizons form within the soil 
profile. Generally, the larger the number of horizons and 
the greater their thickness and distinctness, the more 
mature is the soil. Depending on the nature of the parent 
material and the vigor of the soil forming process, it 
takes hundreds or even thousands of years to form 
pronounced genetic horizons. 

The parent material in the survey area is material 
derived from basalt and the Ellensburg Formation of 
Miocene age, stream terrace sand and gravel of 
Pleistocene and Pliocene age, volcanic ash of 
Pleistocene and Recent age, and Recent alluvium. 

The soils in the area have been forming since 
Pliocene time. Some soils on basalt uplands have a 
strongly expressed argillic horizon. The Lonendge, 
Tekison, and Rock Creek soils are examples of these 
soils. A duripan formed in many of the soils on terraces 
during that time. Many of these soils since have been 
eroded to the duripan. Loess has been deposited in 
Pleistocene and Recent times over this old duripan, and 
a new soil is now forming in the loess. Stratigraphic 
studies in the Columbia Basin (25) indicate that the 
duripan is pre-Bull Lake in age (more than 50,000 years 
old). The Harwood, Gorst, and Gorskel soils are 
examples of these soils. 

During the late Pleistocene (13,000 to 18,000 years 
ago) glacial water covered parts of the survey area. The 
parent material for the Warden, Scooteney, and Finley 
soils was deposited during this time. 

Some of the younger soils in the area formed in recent 
alluvium on bottom lands, which are the youngest 
landforms in the area and are subject to flooding. These 
soils generally have an AC profile. The Esquatzel, 
Umapine, Weirman, and Yakima soils are examples of 
these soils. 

Man's influence in the survey area has been 
considerable. Since the advent of irrigation, for example, 
overirrigation of soils in the higher lying areas has 
produced saline-alkali soils in the lower lying areas. The 
Outlook and Sinloc soils are examples of these soils. 
Through irrigation, land leveling, soil erosion, and 
alteration of native plant communities, man's presence 
will remain a highly significant soil forming factor in this 
Survey area. 
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Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. lt is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 


as— 
Inches 
Low. . .. + rein eee LESS than 3 75 
Moderate .. dats ہے‎ Uy chacun Me یبر‎ 
Moderately high... ... kë پر‎ . 5 
High... cun... . 2 š “uu å More than 7 5 


Basal area (forestry). The area of a cross section of a 
tree (including bark), usually expressed in square 
feet, and usually referring to the section at breast 
height. The basal area of a stand is the sum of the 
basal areas of individual trees and is computed per 
acre. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Cable yarding. A method of moving felled trees to a 
nearby central area for transport to a processing 
facility. Most cable yarding systems involve use of a 
winch with poles and pulleys to suspend and control 
the movement of wire cables. To reduce friction and 
soll disturbance, felled trees generally are yarded in 
with one end lifted or the entire log is suspended. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 


Caliche. A more or less cemented deposit of calcium 
carbonate in soils of warm-temperate, subhumid to 
arid areas. Caliche occurs as soft, thin layers in the 
soil or as hard, thick beds just beneath the solum, or 
it is exposed at the surface by erosion. 

Chiseling. Loosening the soll, without inverting the soil 
material and with minimum of mixing of the surface 
soil, to shatter restrictive layers (in the upper 16 
inches) that Inhibit water movement and root 
development. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soll textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 

Coarse fragments. Mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter. 

Coarse textured (light textured) soil. Sand or loamy 
sand. 

Cobble. A rounded or partly rounded fragment of rock 3 
to 10 inches (7.5 to 25 centimeters) in diameter. 

Codominant trees. Well developed trees that are part 
of the main canopy but are subject to some 
competition from other trees. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable. —When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 
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Plastic. —When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky. —VVhen wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hara. —When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Harq, little affected by moistening. 

Corrugations. Small channels used to carry water for 
surface irrigation of close-growing, noncultivated 
crops such as legumes, grasses, small grain, and 
mint. Water flowing through the corrugations soaks 
into the soil and spreads laterally, irrigating the 
areas between furrows. 

Cover crop. A crop of close-growing grasses, legumes, 
or small grain grown to control seasonal erosion or 
for permanent cover in orchards and vineyards. 

Culmination of the mean annual increment (CMAI). 
The average yearly volume growth of a stand of 
trees from the year of origin to the age that gives 
the highest average. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
for a prescribed period. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diameter at breast height. The diameter of a tree 
(including bark), usually expressed in inches, 
measured at a height of 4.5 feet above the average 
ground level. 

Diversion. A channel that has a supporting ridge 
constructed across the slope on the lower side to 
divert excess water to sites where it can be used or 
disposed of safely. 

Dominant trees. The largest, tallest, and most vigorous 
trees in a stand. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Somewhat excessively drained. — Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
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throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high vvater table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Drip irrigation. Very slow (about 1 gallon per hour), 
freguent applications of irrigation water. Water is 
applied through plastic emitters that normally are 
placed around the base of the plant commonly 
measured with a tensiometer. Drip irrigation helps to 
prevent the depletion of oxygen in the soil and 
allows optimum combinations of water and oxygen 
for plant growth. 

Duff. A term used to identify a generally firm organic 
layer on the surface of mineral soils. It consists of 
fallen plant material that is in the process of 
decomposition and includes everything from the 
litter on the surface to underlying pure humus. 

Duripan. A cemented layer. The layer normally is 
cemented by silica or calcium carbonate, or both. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Fallow (or summer fallow). Cropland left idle every 
other year in rotation with small grain. Weeds are 
controlled and moisture conserved during the idle 
year to retain adequate moisture for the cropping 
year. This 2-year rotation is common in regions of 
limited rainfall. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain. 
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Fill slope. A sloping surface consisting of excavated soil 
material from a road cut. It is commonly on the 
downhill side of the road. 

Firebreak. Areas cleared of flammable material to stop 
or help to control creeping or running fires. It also 
serves as a line from which to work and to facilitate 
the movement of men and equipment in fire fighting. 
Designated roads also serve as firebreaks. 

Forb. Any herbaceous plant not a grass or a sedge. 

Forest cover type. Å descriptive term used to group 
stands of similar character as regards species 
composition and development because of ecological 
factors. 

Furrow. Small channels used to carry water for surface 
irrigation of cultvated crops planted in rows. Water 
flowing in the furrows soaks into the soll and 
spreads laterally, irrigating the areas between 
furrows. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Grazable woodland. Forest land that produces, at least 
for a time, sufficient understory vegetation suitable 
for forage that can be grazed without significantly 
impairing the production of wood and other forest 
products. 

Gully. Å severely eroded site that has steep ditches cut 
by concentrated running water that ordinarily flows 
only after runoff. The distinction between a gully and 
a rillis one of depth and location. A gully generally 
is an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage. A rillis less than 1 
foot deep and generally can be smoothed over by 
ordinary tillage. 

Hardpan. Å hardened or cemented soil horizon, or layer. 
The soil material is sandy, loamy, or clayey and is 
cemented by iron oxide, silica, calcium carbonate, or 
other substance. 

Horizon, soil. Å layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the ۷ 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 
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A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horizon. —The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
Structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soll- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral I! precedes 
the letter C. 

Å layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

llluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the sol 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of Irrigation are— 
Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation mplements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
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Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 


Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 


Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 


Leaching. The removal of soluble material from soil or 
other material by percolating water. 


Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 


Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 


Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Meadow farmed (mint). A cultural practice that consists 
of using tillage only during establishment of the mint 
crop. In some instances, the original corrugations 
are reestablished if water does not stay in the 
corrugations or flow to the end of the field. 


Mean annual increment. The average yearly volume 
growth of a stand of trees from the year of origin to 
the age under consideration. 


Minimum tillage. Properly timed noninversion 
conservation tillage that is limited to only those 
operations essential to crop production and 
prevention of soil damage. The purpose of minimum 
tillage is to avoid deterioration of soil structure; to 
reduce soil compaction and formation of a tillage 
pan; to improve soil aeration, permeability, tilth; and 
to maintain residue on the surface. 


Mottling, soil. irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many; size—fine, medium, and coarse; and 
contrast—faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 


Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4 

Natural reforestation. Seedlings that become 
established from seed disseminated by nearby cone- 
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bearing trees. The expected period of time it takes 
for an area to naturally reforest is described by the 
terms readily, seedlings adequately occupy the area 
in 2 to 5 years; periodically, 5 to 10 years; and 
infrequently, 10 to 20 years. 

Normal stand (woodland). A normal stand, at a given 
age, contains as many trees per acre as can 
properly use the growing space available. It is 
considered to be fully stocked. 

Nurse crop. Å companion crop grown to protect some 
other crop sown with it. 


Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it IS 
generally low in relief. 


Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 


Pedon. The smallest volume that can be called "a soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Very slow less than 0 06 inch 
Slow... 9ء‎ 0 . .006 to 0.20 inch 
Moderately slow... .. . . .. 021006 nch 
Moderate ... . e .0 6 inch to 2.0 Inches 
Moderately rapid. ............ . .20 to 6.0 inches 
Rapid. . ə à . . 6.0 to 20 inches 
Very rapid . more than 20 inches 


Planned grazing system. A system in which two or 
more grazing units are alternately rested from 
grazing in a planned sequence over a period of 
years. The rest period can be throughout the year 
during the growing season of the key plants. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Proper grazing use. Grazing at an intensity that 
maintains enough cover to protect the soil and 
maintain or improve the quantity and quality of the 
desirable vegetation. 
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Reaction, soil. A measure of acidity or alkalinity of a 
soll, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid... . Below 45 
Very strongly acid . 451050 
Strongly acid. . . .511055 
Medium acid. . . ..56t060 
Siightly acid ..61t065 
Neutral........ 661073 
Mildly alkaline. 741078 
Moderately alkaline . 79t084 
Strongly alkaline. .... . ..... . 85 to 9.0 


Very strongly alkalıne . . 91 and higher 


Reforestation. Tree seedlings that are planted or are 
naturally established in an area of land that was 
once forested. It includes the practices associated 
with planting. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. An obvious erosion pattern resulting from rainfall or 
runoff from snowmelt. Usually referred to as sheet 
and rill erosion. See 'gully' for more detail. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone, Sedimentary rock containing dominantly 
sand-size particles. 

Seepage (in tables); The movement of water through the 
soil. Seepage adversely affects the specified use. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 
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Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site curve (50-year). A set of related curves on a graph 
that shows the average height of dominant trees for 
a range of ages on soils that drffer in productivity. 
Each level is represented by a curve. 

Site curve (100-year). A set of related curves on a 
graph that shows the average height of dominant 
and codominant trees for a range of ages on soils 
that differ in productivity. Each level is represented 
by a curve. 

Site index. The height that dominant or dominant and 
codominant trees reach at 50 years total age, of 
breast height age, of 100 years total age, or at 
breast height age. With this index and the age of the 
stand of trees, yield can be determined by using the 
appropriate yield table. 

Skid trail. The path left by skidded logs and by the 
equipment used to pull them. 

Skidding. A method of moving felled trees to a nearby, 
central area for transport to a processing facility. 
Most skidding systems involve pulling the trees with 
wire cables attached to a bulldozer or rubber-tired 
tractor. To reduce friction and soil disturbance, felled 
trees generally are pulled with one end lifted. 

Slick spot. A small area of soil having a puddled, 
crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 

Slippage (in tables). Soil mass susceptible to movement 
downslope when loaded, excavated, or wet. 

Slope gradient. The inclination of the land surface from 
the horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope length. The distance from the origin of the 
overland flow to the point where the slope gradient 
decreases enough that deposition begins or the 
runoff water enters a well-defined channel. 

Stocking (woodland). The degree to which an area Is 
effectively covered with living trees. It is expressed 
as a percentage of the basal area or crown closure 
relative to that of a normal stand. We// stocked is 70 
to 100 percent of a normal stand; medium stocked 
is 40 to 70 percent; poorly stocked is 10 to 40 
percent; nonstocked is less than 10 percent; and 
overstocked is more than 100 percent. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands to reduce erosion. 
The crops are arranged so that a protective strip of 
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grass or a close-growing crop is alternated with a 
strip of a clean-tilled crop or fallow. Contour strips 
follow the contour of the slope and are designed to 
reduce sheet and rill erosion and control water. Field 
strips are placed across the slope to reduce sheet 
and rill erosion. Wind strips are arranged at angles 
generally perpendicular to erosive winds to control 
soil blowing, trap snow, and increase the soil 
moisture content. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless solls are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Residue of small grain left on the 
surface of the soil. It protects the soil from wind and 
water erosion after harvest, during preparation of a 
seedbed for the next crop, and during the early 
growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Loosening the soil without inverting it and 
with a minimum of mixing of the surface layer to 
shatter restrictive layers (at a depth of more than 16 
inches) that inhibit water movement or root 
development. 

Substratum. The part of the soil below the solum. 

Suitable surfacing (logging roads). Rock of adequate 
hardness and size used to cover a road so that it 
can withstand repeated and long-term logging truck 
traffic. 


Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the "plow layer," or the "Ap horizon." 

Terrace. An earth embankment, channel or ridge and 
channel constructed across the slope (gradient 
terrace) or on the contour (level terrace) to (1) 
reduce slope length, (2) reduce erosion, (3) reduce 
the content of sediment in runoff water, (4) intercept 
and conduct surface runoff to a stable outlet, (5) 
retain runoff for moisture conservation, (6) prevent 
development of gullies, (7) reform the land surface, 
(8) improve the soil for farming, and (9) reduce 
flooding. 


Terrace (geologic). An old ailuvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, /oamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
foam, sandy clay, silty clay, and c/ay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or "very 
fine." 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than bottom land or terraces. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Water bar. A smooth, shallow ditch or depressional area 
that is excavated at an angle across a sloping road. 
It is used to reduce the downward velocity of water 
and to divert the water off and away from the road 
surface. Water bars can easily be driven over is 
constructed properly. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber. 

Windthrow. The action of uprooting and tipping over 
trees by the wind. 

Yarding path. The path left by cable-yarded logs as they 
are pulled uphill or downhill to a nearby, central 
area. 

Yield table, normal (woodland). Table showing the 
number and size of trees, total basal area, and yield 
per acre. These tables commonly are for even-aged, 
unmanaged stands. Values are given for stands at 
different ages on sites of different quality. 

Yield (woodland). The volume of wood fiber from trees 
harvested from a certain area. Yield commonly is 
measured in board feet or cubic feet per acre. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1951-78 at Yakima, Washingtonl 
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TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 


Yakima County Area, Washington 
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It can be calculated by adding the 


and substracting the temperature below which 


dividing the sum by 2, 


la growing degree day is a unit of heat available for plant growth. 


growth is minimal for the principal crops 1n the area (400F). 


maximum and minimum dally temperatures, 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


LRecorded in the period 1951-78 at Yakima, Washington) 


5 years in 10 later than-- November 2 October 15 October 3 


1 
J 
H Temperature 
LI 
Probability I 240 F I 280 F I 320 F 
| or lower i or lower i or lower 
1 و‎ t 
1 il ü 
Last freezing temperature i i ' 
in spring: I I i 
' ' : 
i 1 1 
1 year in 10 later than-- i April 21 | May 13 | May 29 
1 ' 3 
LI I I 
2 years 1n 10 later than-- i April 14 | May Ti May 24 
1 , ' 
I ' I 
5 years in 10 later than-- 1 March 31 | April 25 | May 15 
1 1 r 
! | 
First freezing temperature | i i 
in fall: i i i 
š 0 ' 
1 1 TI 
1 year in 10 later than-- 1 October 17 iSeptember 28 [September 20 
t I 1 
I I 1 
2 years in 10 later than-- | October 22 | October 4 [September 24 
' H r 
' ' ' 
i| 1 1 
' 1 1 
i É 1 


fRecorded in the period 1951-77 at Rimrock, Washington) 


Last freezing temperature 
in spring: 


5 years in 10 later than-- October 27 October 1 ¡September 4 


i i l 
' Y 4 
1 1 ü 
r i 1 
1 I 1 
I i i 

1 year an 10 later than-- i May 7i May 29 | June 24 
' 1 1 
1 1 i 

2 years in 10 later than-- H May 11 May 24 | June 17 
' 1 i 
1 1 I 

5 years in 10 later than-- i April 19 | May 16 | June 3 
r ' 1 
| | | 
First freezing temperature ! i i 
1n fall: i 1 1 
' ' 1 
1 ü r 

1 year in 10 later than-- I October 10 [September 15 | August 1 
r £ ' 
ü y ü 

? years ın 10 later than-- | October 16 |September 20 | August 13 
1 1 ' 
| | | 
i i i 


{Recorded 1n the period 1951-78 at Sunnyside, Washington} 


Last freezing temperature 
in spring: 


| i i 
' 1 : 
D I 1 
1 ' 1 
I ' 1 
i i i 

1 year in 10 later than-- | April 6 | April 25 | May 13 
1 1 ' 
1 1 y 

2 years 1n 10 later than-- i March 31 | April 18 I May 8 
y ' 1 
I I 1 

5 years in 10 later than-- i March 19 1 April 6 | April 27 
1 LI 1 
| ! 
First freezing temperature i i i 
in fall: i | i 
' I ' 
1 I ' 

1 year 1n 10 later than-- | October 20 | October 13 iSeptember 26 
r ü : 
1 1 1 

2 years in 10 later than-- | October 26 | October 17 iSeptember 30 
i ' : 
' I l 

5 years in 10 later than-- ¦ November 5 | October 25 | October 8 
' i ] 
1 il 1 


Yakima County Area, Washington 


TABLE 3.--GROWING SEASON 


[Recorded in the period 1951-78 
at Yakima, Washington) 


Daily minimum temperature 


T 
y 
1 
| 
Probability 1 Higher i Higher i Higher 
| than ' than i than 
o I 21465۴۶ 28 F | 320 F 
1 Days I Days T Days 
I ' ' 
l I I 
9 years in 19 | 191 i 145 I 121 
I LI ' 
8 years 19 19 | 199 i 155 I 123 
y t ' 
I LI 1 
5 years in 10 | 215 1 172 i 140 
r H f 
1 1 y 
2 years in 10 | 231 i 189 | 153 
' d LI 
1 1 LI 
1 year in 10 | 240 i 198 | 159 
r H ' 
A esch 1 D 
[Recorded in the period 1951-77 
at Riarock, Washington] 
qa cnr I m 
9 years ın 10 1 162 i 117 i 50 
1 1 1 
H 4 1 
8 years in 19 i 172 i 124 1 55 
1 ' 1 
1 1 £ 
5 years 2a 19 | 190 i 138 1 92 
1 1 1 
I 1 l 
2 years an 19 | 208 i 151 i 119 
1 1 1 
I 1 1 
1 year in 10 | 217 i 158 i 134 
1 1 1 
FON Er 1 سن‎ 1 SN Se $ 
[Recorded ın the period 1951-78 
at Sunnyside, Washington] 
m i ne 
9 years in 19 | 208 i 131 i 140 
1 $ t 
1 y D 
8 years in 10 | 215 i 138 i 148 
1 07 
1 ' ü 
5 years ın 121 230 | 201 i 163 
1 ' t 
I 4 y 
2 years an 19 | 211 i 215 i 179 
1 ' ' 
i ü ü 
1 year an 19 | 252 i 221 i 187 
` ' 1 
1 0 1 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


A A e 


1 
Acres ¡Percent 


T 
I l 
Map 1 Soil name | 
symbol! i i 
1 T 
! I i 
1 IAgure Cryandepts, gently sloping i 217 i m 
2 IAshue 1oam------------------------------------ 5,745 | 0.6 
3 IBakeoven very cobbly silt loam, 0 to 30 percent slopes--- 14,609 | 1.6 
4 !Biekleton silt loam, O to 5 percent slopes-------------- 2,720 | 0.3 
5 ‘Bickleton silt loam, 5 to 20 percent slopes----------- -= 2,896 | 0.3 
6 'Bocker very cobbly loam, 0 to 25 percent slopes--- -- 10,665 | 1.2 
7 IBocker-Jumpe complex, 0 to 15 percent slopes---------------------—— 1,332 | 0.1 
8 !Bocker-Sapkin complex, 0 to 25 percent slopes---------------------- 9,449 | 1.1 
9 IBocker-Sutkin complex, 0 to 7 percent slopes----- 2,133 | 0.2 
10 ¡Burke silt loam, 2 to 5 percent slopes----------- 1,492 | 0.2 
11 IBurke silt loam, 5 to 8 percent slopêS---- -- 956 | 0.1 
12 ¡Burke silt loam, 8 to 15 percent slopes---- - 1,695 | 0.2 
13 ‘Carmack loam, 0 to 25 percent slopes--------- - 3,615 | 0.4 
14 ICarmack cobbly loam, 25 to 50 percent slopes---------------- 1,200 | 0.1 
15 ‘Carmack cobbly loam, 50 to 75 percent slopes--------- 999 | 0.1 
16 ICarmack cobbly loam, 25 to 50 percent north slopes--- 2,045 | 0.2 
17 'Carmack-Rock outcrop complex, 40 to 70 percent slopes 1,375 3 0.2 
18 ICleman very fine sandy loam, O to 2 percent slopes--------------- 4,418 | 0.5 
19 iCleman very fine sandy loam, 2 to 5 percent slopes--- 3,906 | 0.4 
20 'Cleman very fine sandy loam, 5 to 8 percent slopes-------- 929 | 0.1 
21 'Cleman very fine sandy loam, 8 to 15 percent slopes-- 611 | 0.1 
22 !Clint very stony loam, 15 to 45 percent slopes------- 4,715 | 0.5 
23 'Çlint-Rubble land complex, 8 to 75 percent slopes-------- 1,383 | 0.8 
24 ICowiche loam, 2 to 5 percent slopes---------------------- 1,00H | 0.1 
25 ICowiche loam, 5 to 8 percent slopes---------------- 1,259 | 0.1 
26 ICowiche loam, 8 to 15 percent sl0pes----------------- 5,321 | 0.6 
27 ICowiche loam, 15 to 30 percent slopes---------------- 2,475 | 0.3 
28 ICoviche-Rock Creek complex, 5 to 15 percent slopes- 758 | 0.1 
29 ICryumbrepts, gently sloping----------------------- 85H | 0.1 
30 iDarland stony loam, 45 to 75 percent slopes------------------------- 3,288 1 0.4 
31 'Darland-Rubble land complex, 45 to 75 percent complex 2,365 | 0.3 
32 iEsquatzel silt loam, U to 2 percent slopes----------- 23,118 | 2.6 
33 ¡Esquatzel silt loam, 2 to 5 percent slopes- 3,403 | 0.4 
34 IFiander silt loam----------------------------- 1,063 | 0.1 
35 iFinley fine sandy loam, 0 to 5 percent slopes---------------- 566 | 0.1 
36 !Finley cobbly fine sandy loam, 0 to 5 percent slopes--------------------- 681 | D 
3T IFinley silt loam, 0 to 2 percent slopes--------------- 1,408 | 0.2 
38 'Finley silt loam, 2 to 5 percent slopes------------ --- 1,450 | 0.2 
39 IFinley silt loam, 5 to 8 percent slopes---- 296 | * 
40 IFinley silt loam, 8 to 15 percent slopes-------------- 318 | * 
11 !Gorskel very stony loam, 0 to 25 percent slopes----------------------------------—— 1,627 1 0.2 
42 'Gorskel-Harwood complex, 0 to 25 percent slopes---------- 6,328 | 0.7 
ER IGorst loam, 2 to 15 percent slopes------------------------------- 8,798 1 1.0 
44 IGorst loam, 15 to 30 percent slopes------------- 934 | 0.1 
45 iGorst cobbly loam, 0 to 25 percent slopes 3,299 | 0.4 
46 ‘Harwood loam, 2 to 5 percent slopes------------ 7,148 | 0.8 
47 IHarwood loam, 5 to 8 percent slopes--- 2,015 | 0.2 
48 iHarwood loam, 8 to 15 percent slopes----- 4,587 | 0.5 
49 IHarwood loam, 15 to 30 percent slopes-------------------------------- ------- 1,180 | 0.1 
50 !Harwood-Burke-Wiehl silt loams, 2 to 5 percent slopes------------ 817 | 0.1 
51 iHarwood-Burke-Wiehl silt loams, 5 to 8 percent slopes------------ 1,104 | 0.1 
52 !Harwood-Burke-Wiehl silt loams, 8 to 15 percent slopes--------- 9,325 | 1.0 
53 IHarwood-Burke-Wiehl silt loams, 15 to 30 percent slopes 7,829 | 0.9 
54 !Harwood-Burke-Wiehl silt loams, 30 to 60 percent slopes 3,498 1 0.4 
55 'Harwood-Burke-W1eh1 very stony silt loams, 15 to 30 percent slopes--- i 3,666 1 0.4 
56 'Harwood-Gorst complex, 0 to 25 percent slopes------------------- i 2,713 | 03 
57 IHezel loamy fine sand, 0 to 2 percent slopes--- ' 1,223 1 0.1 
58 IHezel loamy fine sand, 2 to 15 percent slopes- i 3,343 i 0.4 
59 !Jumpe stony loam, 5 to 25 percent slopes------ i 13,809 | 1,55 
60 iJumpe stony loam, 25 to 45 percent slopes--- i 14,490 | 1.6 
61 iJumpe stony loam, 45 to 65 percent slopes------------------------- i 1,622 1 0.2 
62 !Jumpe stony loam, 25 to 45 percent north slopes-- i 18,173 i 2.0 
63 ‘Jumpe stony loam, 45 to 65 percent north slopes I 4,102 1 0.5 
64 iJumpe-Rock outcrop complex, HO to 80 percent slopes---- ' 2,368 | 0.3 
65 'Kiona stony silt loam, 15 to 45 percent slopes H 16,101 1 1.8 
66 'Kittitas silt loam------2------------------------- i 3,289 | 0.4 
67 iLickskillet silt loam, 5 to 30 percent slopes t 4,470 i 0.5 
68 'Liekskillet very stony silt loam, 5 to 45 percent slopes---- i 22,704 | 2.5 
69 ILogy silt loam, 0 to 2 percent slopes----------- EE [ 3,357 | 0.4 
70 iLogy cobbly silt loam, 0 to 5 percent slopes-------------------------------------—— i 3,468 i 0.4 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


T i 

1 I 
Map i 5011 name Acres ¡Percent 
symbol | 

i i 

i ! 
71 ILoneridge stony loam, O to 25 percent slopes--------------------------------------- 909 | 0.1 
72 ILoneridge stony loam, 25 to 45 percent slopes 758 | 0.1 
73 iLoneridge stony loam, 25 to 45 percent north slopes 597 | 0.1 
74 IMeDaniel very stony loam, 5 to 30 percent slopes------------------------------- 6,167 4 0.7 
75 {McDaniel very stony loam, 30 to 65 percent slopes-------------- mm === 9,631 | 1.1 
76 iMeDaniel-Rock Creek complex, 5 to 30 percent slopes 1,877 | 0.2 
7 iMeystre loam, 0 to 15 percent slopes---------------------- 5,446 | 0.6 
78 iMeystre stony loam, 15 to 45 percent slopes---- 3,944 | 0.4 
79 iMikkalo silt loam, 0 to 5 percent slopes------- 866 | 0.1 
80 iMikkalo silt loam, 5 to 15 percent slopes-- 2,794 | 0.3 
81 IMikkalo silt loam, 15 to 30 percent slopes- 1,898 | 0.2 
82 IMippon very cobbly silt loam-------------------------------------------.------------ 2,242 i 0.3 
83 iMoxee silt loam, 2 to 15 percent slopes-------------------------------------------- 2,989 1 0.3 
84 iMoxee silt loam, 15 to 30 percent slopes------- 335 | * 
85 IMoxee cobbly silt loam, 0 to 30 percent slopes- 5,733 | 0.6 
86 |Naches 10am------------------------------------ 3,289 | 0.4 
87 iNaxing loam, 5 to 25 percent slopes------ 8,051 | 0.9 
88 iNaxing stony loam, 25 to 45 percent slopes------ 10,954 | 1.2 
89 INaxing stony loam, 45 to 65 percent slopes----- 2,342 | 0,3 
90 ¡Odo cobbly silt loam, 5 to 35 percent slopes---- 1,414 | 0.2 
91 ¡Outlook fine sandy loam 876 | 057 
92 {Outlook silt loam------ 3,214 | 0.4 
93 1P1ts------------------------------------------------------- 462 | 0.1 
94 iProsser silt loam, 0 to 15 percent slopes------------------ 1,069 | 0.1 
95 iQuincy loamy fine sand, 0 to 10 percent slopes------------- 5,594 | 0.6 
96 ¡Renslow silt loam, 5 to 15 percent slopes------------------------------------------ 1,378 | 0.2 
97 iRenslow silt loam, basalt substratum, 0 to 5 percent slopes------------------------ 3,610 | 0.4 
98 iRenslow silt loam, basalt substratum, 5 to 15 percent slopes- 3,869 1 0.4 
99 {Ritzville silt loam, 2 to 5 percent slopes------------------- 8,136 | 0.9 
100 ¡Ritzville silt loam, 5 to 8 percent slopes----------------- 2,725 | 0.3 
101 ¡Ritzville silt loam, 8 to 15 percent slopes----------------------------------- 16,484 | 1.8 
102 ¡Ritzville silt loam, 15 to 30 percent slopes 12,058 | 1.4 
103 iRitzville silt loam, 30 to 60 percent slopes 4,799 | 0.5 
104 iRitzville silt loam, basalt substratum, 0 to 5 percent slopes----- 20,358 | 2.3 
105 iRitzville silt loam, basalt substratum, 5 to 15 percent slopes--- 10,219 | 1.1 
106 iRitzville silt loam, basalt substratum, 15 to 30 percent slopes--- 4,371 | 0.5 
107 iRitzville Variant silt loam, 5 to 15 percent slopes-------------- 858 | 0.1 
108 iRitzville Variant cobbly silt loam, 5 to 15 percent slopes-------- 521 | 0.1 
109 ¡Rock Creek very stony silt loam, O to 30 percent slopes---------- 30,690 | 3.4 
110 ¡Rock Creek-Clint-Simcoe complex, 0 to 45 percent slopes---------------------- 27,106 | 3.0 
111 IRoza clay loam, 5 to 8 percent slopes----------------------------------------- 382 | * 
112 IRoza clay loam, 8 to 15 percent slopes----- 978 | 0.1 
113 iRoza elay loam, 15 to 30 percent slopes---- 3,736 | 0.4 
114 iRoza elay loam, 30 to 60 percent slopes----- 4,851 | 0.5 
115 IRubble land-Rock outcrop assoeciation-------------- 7,610 | 0.9 
116 ISapkin very stony loam, 10 to 45 percent slopes--- 20,520 | 2.3 
117 iSapkin very stony loam, 45 to 75 percent slopes----- 2,710 4 0.3 
118 iSapkin-Rubble land complex, 30 to 75 percent slopes- 8,193 | 0.9 
119 ISaydab cobbly loam, 0 to 5 percent siopes----------- 2,252 | 0.3 
120 ISeoon silt loam, 2 to 5 percent slopes------------- 6,017 i 0.7 
121 iSeoon silt loam, 5 to 8 percent slopes------------ 1,798 | 0.2 
122 iScoon silt loam, 8 to 15 percent slopes------------ 1,798 | 0.2 
123 IScoon silt loam, 15 to 30 percent slopes--------------------- 503 | 0.1 
12H iScooteney silt loam, 0 to 2 percent slopes----------------------------------------- 1,553 | 0.2 
125 ¡Scooteney silt loam, 2 to 5 percent slopes----------------------------------------- 1,142 | 0.1 
126 ISeooteney silt loam, 5 to 15 percent slopes 232 | * 
127 iScooteney cobbly silt loam, 0 to 5 percent slopes T4474. 1 01 
128 iSelah silt loam, 2 to 5 percent slopes------------------------ 1,812 i 0.2 
129 iSelah silt loam, 5 to 8 percent slopes----------------------- 2,417 | 0.3 
130 ISelah silt loam, 8 to 15 percent slopes---------------------------------- 2,821 | 0.3 
131 iSelah silt loam, 15 to 30 percent slopes---------------------------- 432 | * 
132 iShano silt loam, 2 to 5 percent slopes---- 878 | 0.1 
133 iShano silt loam, 5 to 8 percent slopes- 317 | * 
134 IShano silt loam, 8 to 15 percent slopes-- 4,432 | 0.5 
135 iShano silt loam, 15 to 30 percent slopes-- 2,112 1 0.2 
136 iSimece silt loam, 5 to 15 percent slopes-- 1,782 | 0.2 
137 ISimeoe silt loam, 15 to 30 percent slopes----- 949 | 0.1 
138 ISinloc fine sandy loam, 0 to 2 percent slopes- 1,339 | 052 
139 iSinloc silt loam, O to 2 percent slopes------- 1,251 | 0.1 
140 iSinloc silt loam, 2 to 5 percent slopes 1,213 | 0.1 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


il y 
1 $ 
Map | Soil name Acres IPercent 
symbol | / 
i I 
' i 
141 iSinloe silt loam, 5 to 8 percent slopes-------------------------------------------- 2121 * 
142 IStarbuck silt loam, 2 to 15 percent slopes 13,284 | 1.5 
143 IStarbuck-Rock outerop complex, 0 to 45 percent slopes------ 22,714 | 2.5 
144 IStarbuck-Rock outerop complex, 45 to 60 percent slopes 3,289 | 0.4 
145 iSutkin stony loam, 0 to 25 percent slopes------------------ 7,874 | 0.9 
146 iSutkin stony loam, 25 to 45 percent slopes-- 14,976 | 1.7 
147 iSutkin stony loam, 45 to 65 percent slopes----------------- i 3,304 1 0.4 
48 iSutkin stony loam, 25 to 45 percent south slopes------ 3,130 | 0,4 
149 ¡Sutkin-Rock outcrop complex, 25 to 75 percent slopes-- 1,835. I 0.2 
150 iSutkin Variant stony loam, 0 to 5 percent slopes------ 576 | 0.1 
151 iTaneum loam, 5 to 15 percent slopes------------------------ 6,766 | 0.8 
52 iTaneum loam, 15 to 30 percent slopes 3,712 | 0.4 
153 ITaneum loam, 30 to 60 percent slopes----------------------- 1,969 | 0.2 
154 ¡Taneum-Rock Creek complex, 5 to 15 percent slopes 3,453 | 0.4 
55 ITekison stony loam, 0 to 25 percent slopes----------------- 1,274 | 0.1 
156 ITieton fine sandy loam, 2 to 5 percent slopes 468 | 0.1 
157 iTieton loam, 0 to 2 percent slopes 912 i 0.1 
158 {Treton loam, 2 to 5 percent slopes i 3,534 | 0.4 
59 iTieton loam, 5 to 8 percent slopes----------------------------------------- z------- I 2,857 1 0.3 
160 iTieton loam, 8 to 15 percent slopes------- i 0.3 
161 iTieton loam, 15 to 30 percent slopes i 0.1 
162 iTieton-Rock outerop complex, O to 30 percent slopes-- i 0.4 
63 IToppenish silt 1oam--------------------------------- i 0.1 
164 iTorriorthents, steep---- i 0.3 
165 ¡Track 10am------------------------------------------------- i 0.2 
66 iTumac very stony sandy loam, 5 to 45 percent slopes-------- i 0.1 
67 iTumac very stony sandy loam, 45 to 65 percent slopes------- i [0 1 
168 iUmapine silt loam, O to 5 percent slopes------------------- i x 
159 iUmapine silt loam, drained, O to 2 percent slopes i 1.1 
170 IUmapine silt loam, drained, 2 to 5 percent slopes | 5 
171 iWanser loamy fine sand------------------------------------- i 0.2 
172 iWarden fine sandy loam, O to 2 percent slopes-------------- i 0.4 
173 IWarden fine sandy loam, 2 to 5 percent slopes-------------- i 0.8 
174 iWarden fine sandy loam, 5 to 8 percent slopes-------------- i 0.3 
175 iWarden fine sandy loam, 8 to 15 percent slopes-- H 0.1 
176 iWarden silt loam, 0 to 2 percent slopes-------------------- i 1.0 
177 iWarden silt loam, 2 to 5 percent slopes-- i 3.5 
178 IWarden silt loam, 5 to 8 pereent slopes--- i 1,3 
179 ¡Warden silt loam, 8 to 15 percent slopes--- : 2.0 
180 iWarden silt loam, 15 to 30 percent slopes-- i 0.6 
181 lWeirman sandy loam, channeled-------------- I 1.0 
182 iWeirman fine sandy loam------------------- l 0.5 
183 IWeirman gravelly fine sandy loam---------- i 0.5 
184 ¡Weirman fine sandy loam, wet-------------- i 0.1 
185 IWenas silt loam i 0.3 
186 Willis fine sandy loam, 2 to 5 percent slopes-------------------------------------- i 0.1 
187 iWillis silt loam, 2 to 5 percent slopes | 1.2 
188 iWillis silt loam, 5 to 8 percent slopes--- i 0.2 
189 ¡Willis silt loam, 8 to 15 percent slopes i 1.4 
190 iYakima silt 10am-------------------------- I 0.3 
191 iZillah sandy loam i * 
192 iZillah silt 10am------------------------------------------- l 0.2 
193 iZillah s11t loam, i 0.1 
1 
Nese 
i 100.0 
1 


' 
i Total1------------------------------------------------------------------------- I 892,136 
1 


* Less than 0.1 percent. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


Y1elds 


those in the I columns are for irrigated soils. 


[Yields in the N columns are for nonirrigated soils; 


Absence of a yield indicates that the 


are those that can be expected under a high level of management. 


Only the soils suited 


soil is not suited to the crop or the crop generally is not grown on the soil. 


to crops are listed] 


N 


Distillate 
mint 
1 
1 


I Asparagus i 
! i 
i 


Corn 


N 


Soil name and 
map symbol 


Winter wheat | Alfalfa hay | 
1 L 
i 1 
1 


EE 


10------------------------ 
Burke 


DO EG s a 
Burke 


Ashue 
Bickleton 


Bickleton 
Burke 


18, 


19-------------------- 


Cleman 


Cleman 
Cowiche 
Cowiche 
Cowiche 
Cowiche 
Esquatzel 
Esquatzel 
Fiander 
Finley 
Finley 
Finley 
Finley 


Cleman 
10------------------------ 


—-----------------------20 
------——----------------21 
---------------------~--25 
DEE‏ 
EE‏ 
------------------------33 
a...‏ 
سم مد سم سم ---------37 
------------------------38 
------------------------39 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


T 
i 


Distillate 


' 
' 
$ 
1 
T 
1 
i 
I 


mint 


N 
Lb 


2 ' ' ' t i ' ' I ü ' ' ' - 1 1 I U ' I r LAN 
Hja 
E 
£ ساس وھ کچھ کہ و‎ om om vm ov 2 om om mm om mv nn لم‎ tm nn همه‎ EE -------------------------------------------------------------------------————--— 
° ' u ' 1 ' ' ' ' I ' ' I 1 ' i LI I ' ' ' ' 
o 1 1 1 $ ' ' ' 1 1 1 1 ' I 1 ' ' I 1 ' ' ' 
al 1 1 LI ' ' ' ' ' I ' ' LI t 1 ' 1 LI 1 1 1 LI 
zm 


Alfalfa hay 


7 
1 
' 
1 
T 
1! 


IWinter wheat 


Soil name and 


map symbol 


e e e e 0 o e ° o o o e o o o o I e o e o 


5 ما‎ = = Kai wo ضا‎ a p= “o ما‎ I = E t= wo Kai U `D Val mt Kai 
° 
E 


I 


T 
1 


u t H 1 1 ' ' ' 1 ' 1 ' t ' ' ' 1 u 1 ' ' 
t 1 أ1‎ r LI 1 ' ' 1 ' 1 1 LI LI LI LI I 1 ' ' ' 
Ss 1 U U 1 ' ' ' ' ' ' I 1 ' y ' ' t 1 1 ' ' 
El 
E 


E V U LI o o ضا‎ e i o un un ' o e o e ' i t 1 = 
I 1 ! a o, t- E o a co o i o a o a I m ' 1 = 


N 


al t I I ' — şər 1 U I = 
mja 

1 1 ' e ضا گا گا‎ VN 1 o o i I ' I ' un ' 1 ' U 

I U H m د‎ Wi NM e 1 لہ‎ N 1 ٦ 1 I LI Al I ' ' ' 

3 I I , 1 LI ۱ LI 1 1 1 1 ' L 
zm 


81---------------- 


80, 


Harwood-Burke-Wiehl 
Mikkalo 


Harwood-Burke-Wiehl 
Harwood-Burke-Wiehl 
Harwood-Burke-Wiehl 


Harwood-Gorst 


Gorst 
Gorst 
Gorst 
Harwood 
Harwood 
Harwood 
Harwood 
Hezel 
Hezel 
Kittitas 
Moxee 
Moxee 
Moxee 
Naches 


Logy 
86------------------------ 


وج وھ سو ےسا سب الا 
-----------------------85 


A Sees ےسب‎ esas os 
83------------------------ 


13-—-------——------------- 
1 a cəm 
15------------------------ 
T —————————— 
lc —— un 
TY کید وکسا و وا و‎ 
19------------------------ 
7ئ‎ 0 0 
00... 
52------------------------ 
D 
56------------------------ 
57------------------------ 
58------------------------ 
120... 


T9, 


e 


— 


ce 
o 


— 


92-------------------- 


91, 


Outlook 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


I 


T 
1 

i Apples 
' 

I 1 


Distillate 
mint 
1 
1 


t 
I 1 
| Asparagus i 
! ! 
[i 
L 


Corn 


Alfalfa hay 


Winter wheat 
N 


T 
I 
١ 
1 
I 
1 
1 
1 


5011 name and 
map symbol 


95------------------------ 


Quincy 


96 موس رخ سه‎ FE 


Renslov 


97------------------------ 


Renslov 


98------------------------ 


Renslov 


توف بت ہش 


Ritzville 


950 
665 
665 
500 
330 
330 


106------------- 
122------------- 


121, 


Ritzvılle 
Ritzville 
Ritzville 
105, 

Rıtzville 
Rıtzville Variant 
Scoon 

Scooteney 
Scooteney 


Sooon 


Roza 


Roza 
125----------------------- 


EE 
(Pano LO d eebe se 
107---------------—-——--——- 
م ا‎ 
E ت اوه وو‎ dn 
E — 


——— سے 1006 


104, 
120, 


Scooteney 


ER 


Selah 


129----------------------- 


Selah 


130----------------------- 


Selah 


131----------------------- 


Selah 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Apples 


Distillate 
mint 
1 
I 


Asparagus 
i 


Corn 


N 


T 
l 
1 
I 
1 
1 
T 
1 


£ 


1 
LI 
Winter wheat i Alfalfa hay 
' 
1 
1 
1 


Soil name and 
map symbol 


132----------------------- 
Shano 


Shano 
Sımcoe 
Simcoe 


Shano 
137----------------------- 


133---------------------.- 
135----------------------- 
136-----------------—----—- 


138, 


ےت وف MOS‏ 


139, 


Sinloc 


Sınloc 
Starbuck 
Tieton 
Tieton 
Tieton 
Tieton 
Tieton 
Tieton 
Toppenish 


165----------------------- 
Track 


141---------2-.----------2-.-- 
142----------------------- 
156----------------------- 
157----------------------- 
158----------------------- 
159----------------------- 
160----------------------- 
161----------------------- 
163----------------------- 


170------------------ 


169, 


Umapıne 
Varden 
Warden 


Wanser 
173----------------------- 


171----------------------- 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


-- 
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3 H 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed) 


Total production 


T 7 T 
1 D 1 1 
Soil name 6 i Range site name i i I Characteristic vegetation iCompo- 
map symbol i IKind of year | Dry | isition 
I 1 iweight | i 
! ! iLb/acre} | Pet 
t ' r 1 
t l I 1 l 
455 ھب‎ ¡Very Shallow, 9- to 12-inch | ! | i 
Bakeoven i precipitation zone----------- iFavorable ' 500 ISandberg bluegrass i 50 
I INormal H 300 iStiff sagebrush | 30 
i {Unfavorable 1 150 iThyme eriogonum | 5 
i 1 i iBottlebrush squirreltail------ LO 8 
DH H ' 1 
ij 1 LI 1 
4, 5--------------- ILoamy Upland, 12- to 15-ineh | : i 
Bickleton i precipitation zone----------- iFavorable | 1,200 |Bluebunch wheatgrass 50 
i ¡Normal i 800 ¡Idaho fescue------------------ 20 
! iUnfavorable | 400 |Sandberg bluegrass------------ i 5 
i | ! IThreadleaf sedge-------------- pS 
1 t 1 ' ' 
1 I ۲ I i 
6---------------- --iVery Shallow, 18-inch | i i l 
Bocker | precipitation zone----------- iFavorable i 200 ¡Sandberg bluegrass------------ | 50 
i ¡Normal i 300 ¡Douglas eriogonum--------- -i 30 
i iUnfavorable | 200 |Bottlebrush sguirreltail------| 5 
i i I iBiseuitroot------------------- I 5 
i i ! i i 
TË: i i i i i 
Bocker------------ ¡Very Shallow, 18-217" i i i i 
| precipitation zone----------- iFavorable İ 400 Sandberg bluegrass------------ 1 50 
i iNormal i 300 ¡Douglas eriogonum--------- --1 30 
i ¡Unfavorable | 200 iBottlebrush squirreltail------i 5 
i i i iBuscuitroot--------------- ----i 5 
! i | I i 
Jumpe. | i i ١ i 
i i i i i 
gë: i i i i i 
Bocker ------------ IVery Shallow, 18-inch i | i i 
| precipitation zone----------- iFavorable | 400 |Sandberg bluegrass------------ i 50 
i ¡Normal i 300 iDouglas eriogonum------------- i 30 
i {Unfavorable | 200 |Bottlebrush squirreltail------ L 5 
i H i iBiseuitroot--------------- ----i 5 
r H ' ' 
1 i I ' 
Sapkin------------ ILoamy Upland, 18-inch H i i 
| precipitation zone--------- --iFavorable i 1,200 ¡Idaho fescue------------------ 
| ¡Normal i 800 |Bluebunch wheatgrass-- ! 
i iUnfavorable i 500 |Threetip sagebrush-------- 
i 1 1 ¡Prairie junegrass------- 
i i i IB1tterbrush--------- -- 
i i i {Arrowleaf balsamroot---- 
i i i iLupine----------------- 
i ! | IEriogonum 
i i i iCusick bluegrass-------------- 
' r y ' 
98: | “HB 
Boeker------------ ¡Very Shallow, 18-1nch i i 1 
I precipitation zone----------- iFavorable i 400 {Sandberg bluegrass------------ 
i I Normal H 300 iDouglas eriogonum-------- 
H ¡Unfavorable | 200 iBottlebrush squirreltail------| 5 
I H i IBiscuitroot------------------2- i 5 
' 2 H $ 
1 1 £ u 
Sutkin. i i i i 
i i i i 
12----------------- iLoamy, 6- to 9-ınch ' i i 
| precipitation zone----------- iFavorable i 800 |Bluebunch vheatgrass---------- 70 
Burke i ¡Normal i 500 !Sandberg bluegrass----- ! 10 
i iUnfavorable | 250 |Thurber needlegrass---- 5 
i i i {Carey balsamroot------- 5 
H i i iBig sagebrush----------------- 5 
1 ' 1 1 
I I I 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 
7 


Rubble land. 


223 


r I 0 1 
LI I I 1 
Soil name and I Range site name i | | Characteristic vegetation iCompo- 
map symbol l ¡Kind of year | Dry | isition 
i i jweight | / 
i i iLb/aecrei | Pet 
1 £ I 1 LI 
ü ü I i LI 
19, 20, 21--------- ILoamy Bottom------------------ iFavorable | 1,000 ¡Bluebunch vheatgrass---------- | 50 
Cleman i iNormal i 700 iNeedleandthread---------- -i 15 
I iUnfavorable | 400 ¡Sandberg bluegrass-------- b 5 
i i i {Big sagebrush-------- | 5 
b i İ ¡Antelope bitterbrush 5 
I i | {Basin wildrye------------.---- 5 
' ' ۶ ' 
t ۱ LI LI 
22----------------- iShallow, 15- to 18-inch ' I i 
Clant | precipitation zone----------- ¡Favorable i 1,000 ¡Bluebunch wheatgrass 45 
| [Normal i 550 jIdaho feseue------------------ 15 
! {Unfavorable | 300 {Sandberg bluegrass-------- 10 
i i i tëntelope bitterbrush 5 
! i i iThreetip sagebrush-------- 5 
i H i iBiscuitroot------------------- 5 
' ' ' t 
1 1 1 1 
238: i i i i 
Clint------------- IShallow, 15- to 18-inch i I i 
| precipitation zone----------- iFavorable t 1,000 |Bluebunch wheatgrass 45 
i ¡Normal 1 550 Idaho feseue------------------ | 15 
i {Unfavorable | 300 iSandberg bluegrass--- i 10 
i ! | IAntelope bitterbrush- 1 5 
i i i IThreetip sagebrush--- ! 5 
i i i (Biscultroot------------------- | & 
1 1 1 ' DH 
1 U I t 4 
Rubble land. 1 | i i i 
1 ' 1 ' 
t i 1 1 1 
A سسموشموه‎ 'Loamy Upland, 9- to 12-ineh | i i ! 
Cow1che | precipitation zone---------- -iFavorable i 1,200 ¡Bluebunch vheatgrass---------- | 50 
1 ¡Normal i 800 |Idaho fescue------------------ ۲۹5 
i iUnfavorable | 400 iBalsamroot-------------------- ' 5 
i i i ILupine------------------------ i 5 
| i i | Sandberg bluegrass------------ i 5 
LI ' 1 1 1 
l ' I t 1 
288: i i ! I I 
Cowiche----------- iLoamy Upland, 9- to 12-inch i i i 1 
| precipitation zone----------- iFavorable | 1,200 ¡Bluebunch vheatgrass---------- | 50 
i iNormal | 800 ¡Idaho fescue---------- 15 
| {Unfavorable | 400 iBalsamroot----------- 5 
i i i iLupine--------------- 5 
i i I iSandberg bluegrass 5 
i D ' 
I I 1 I 
Rock Creek-------- ¡Very Shallow, 9- to 12-inch i I ' 
I precipitation zone----------- IFavorable I 300 ISandberg bluegrass 40 
i INormal i 200 IStiff sagebrush--------------- | 40 
i ¡Unfavorable | 100 (Eriogonum--------------------- | 0 
q ' ' , 1 
1 H I k ' 
30------------- ----|Loamy, 18-inch precipitation 1 ١ i | 
Darland | Z016------------------------- iFavorable i 1,500 ¡Idaho feseue------------------ | 09 
| INormal | 1,000 jCusick bluegrass-------------- | 15 
' {Unfavorable | 600 IElk sedge--------------------- ! 10 
i i i IMountain brome---------------- 10 
i i i iArrowleaf balsamroot- 5 
i 1 i iAntelope bitterbrush---------- 5 
' ' 
t t ' 1 
319: i 1 l I 
Darland----------- ILoamy, 18-inch precipitation | i i 
1 Z0n6------------------------- iFavorable I 1,500 [Idaho fesoue------------------ 40 
! iNormal | 1,000 iCusick bluegrass-------------- İT: 
i Unfavorable | 600 |Elk sedge--------------------- ! 10 
i I IMountain brome---------------- y 10 
i i {Arrowleaf balsamroot---------- | 5 
i i iAntelope bitterbrush---------- ' 5 
' ' 
| | 
i i 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
i i Total production | i 
So1l name and ! Range site name i i i Characteristic vegetation iCompo- 
map symbol i ¡Kind of year | Dry | isition 
i I iweight | i 
1 i ILb/aerei | Pet 
DH ' 1 1 1 
1 1 + l ' 
33----------------- ILoamy Bottom------------------ iFavorable i 2,000 ¡Bluebunch wheatgrass 1 45 
Esquatzel I ¡Normal | 1,400 iBasin wildrye--------- | 25 
1 {Unfavorable | 700 iSandberg bluegrass------------ | 5 
i i i IThurber needlegrass----------- L 5 
1 1 f 1 il 
' I i 1 1 
31----------------- iAlkalı------------------------ iFavorable i 2,200 (Basin vildrye----------------- | 155 
Fiander i i Normal i 1,500 {Inland saltgrass---- i 20 
i {Unfavorable | 800 iBlack greasewood--- i 10 
i | i {Alkali bluegrass--- i 5 
i i i iAlkalı cordgrass-------------- 5 
' 1 1 1 1 
1 1 i 1 1 
35----------------- ¡Sandy Loam, 6- to 9-inch i i | I 
Finley I precipitation zone----------- IFavorable | 800 iBluebunch wheatgrass---------- | 5 
i ¡Normal i 600 iNeedleandthread--------------- 20 
I IUnfavorable 1 300 iThurber needlegrass 10 
{ i i iSandberg bluegrass----- 5 
i I i 1818 sagebrush----------------- 5 
H H LI 1 
I 1 I 1 
36----------------- ¡Sandy Loam, 6- to 9-inch | 1 i 
Finley I precipitation zone----------- IFavorable I 800 iBluebuneh wheatgrass---------- 45 
i i Normal i 600 |Needleandthread----------- 20 
i iUnfavorable | 400 |Thurber needlegrass---- 5 
i i i ISandberg bluegrass----- 5 
i i i iBıg sagebrush----------------- 5 
1 i t 1 
ü I l ü 
111----------------- IVery Shallow, 9- to 12-inch 1 | i 
Gorskel I precipitation zone----------- {Favorable i 300 |Sandberg bluegrass------------ 40 
h iNormal j 200 iStiff sagebrush 40 
i ¡Unfavorable | 100 iEriogonum--------------------- 10 
' 1 1 1 
LI L I 1 
42*; ! i i I 
Gorskel----------- iVery Shallow, 9- to 12-inch | I I 
| precipitation zone----------- IFavorable i 300 iSandberg bluegrass------------ 40 
i ¡Normal i 200 iStiff sagebrush---- | HO 
i iUnfavorable | 100 iEriogonum--------------- | 10 
' $ 1 1 1 
I 1 ü 1 l 
Harwood----------- iLoamy, 9- to 12-1neh i i i i 
| precipitation zone----------- iFavorable i 1,200 ¡Bluebunch wheatgrass---------- i 60 
i iNormal i 800 {Cusick bluegrass-------------- i 5 
i ¡Unfavorable | 300 ¡Sandberg bluegrass------------ i 5 
1 i I IBig sagebrush----------------- 5 
i i i IAntelope bitterbrush---------- 1 5 
1 I 1 1 1 
1 l 1 I 1 
43, 44, H5--------- IShallow, 9- to 12-1nch I i I I 
Gorst | precipitation zone----------- iFavorable I 600 ¡Bluebunch wheatgrass---------- 7 
i iNormal | 450 IThurber needlegrass----------- |. 29 
i iUnfavorable | 300 iSandberg bluegrass------------ 5 
i i | |Eriogonum-------------- = 5 
I i i lAntelope bitterbrush---------- | 5 
i I i ¡Big sagebrush----------------- 12 5 
1 i f 1 1 
ü 1 1 D LI 
46, 47, 48, H9----- ILoamy, 9- to 12-1neh i i I l 
Harwood I precipitation zone----------- iFavorable | 1,200 iBluebunch vheatgrass---------- i 60 
i iNormal i 800 iCuslek bluegrass-------------- | 5 
1 {Unfavorable | 300 iSandberg bluegrass------------ | 5 
i i i 1818 sagebrush----------------- | 5 
i i i {Antelope bitterbrush---------- i 5 
r 1 1 1 
l I i i 
508, 518, 52%, 538,i i i i 
SHË: i i I i 
Harwood---------- iLoamy, 9- to 12-1neh i i i 
I precipitation zone----------- iFavorable i 1,200 ¡Bluebunch wheatgrass 60 
i i Normal | 800 |Cuslek bluegrass------ 5 
i iUnfavorable | 300 iSandberg bluegrass------------ 5 
1 i i 18238 sagebrush----------------- lu :B 
i i i ¡Antelope bitterbrush---------- | 8 
1 D 1 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


i i Total production i H 
So1l name and 1 Range site name i | | Characteristic vegetation iCompo- 
map symbol i IKind of year | Dry | {sition 
i i iweight | ! 
i | iLb/acrei | Pet 
1 1 1 1 1 
£ l 1 l 1 
508, 51%, 52%, 53%,1 i ! ' I 
و‎ i i I i i 
Burke------------ ¡Loamy, 6- to 9-inch | i i i 
| precipitation zone----------- iFavorable ! 800 iBluebunch wheatgrass---------- i 0 
I I Normal i 500 iSandberg bluegrass---- | 10 
1 {Unfavorable | 250 iThurber needlegrass-- | 5 
i i | ICarey balsamroot------ i 5 
| i I IBig sagebrush----------------- | 5 
£ 1 1 1 LI 
LI ü 1 ü 1 
Wiehl------------ ILoamy, 6- to 9-inch i | i 1 
| precipitation zone----------- IFavorable ! 800 ¡Bluebunch wheatgrass---------- | 45 
i ¡Normal i 600 iNeedleandthread--------------- i 20 
i {Unfavorable i 300 |Sandberg bluegrass------------ t 5 
i i i iBig sagebrush------- ---------- | 5 
' 4 1 1 
1 i 1 1 
55%: i i i i 
Harwood----------- ¡Loamy, 9- to 12-inch i i i 
i precipitation zone----------- ¡Favorable i 600 iBluebunch wheatgrass 
i ¡Normal I 450 {Cusick bluegrass-------------- 
i jUnfavorable | 300 |Sandberg bluegrass------------ 
i i i ¡Big sagebrush----------------- 
i i i iAntelope bitterbrush 
' H , LI 
I I 1 LI 
Burke------------- iLoamy, 6- to 9-1nch i i i 
| precipitation zone----------- iFavorable i 500 ¡Bluebunch wheatgrass 
i iNormal i 350 |Sandberg bluegrass------------ 
i iUnfavorable | 250 iThurber needlegrass- 
i i i iCarey balsamroot-------------- 
١ ١ H IBig sagebrush----------------- 
Y r ü I 
I 1 ü 1 
Wiehl------------- ILoamy, 6- to 9-inch i i i 
| precipitation zone----------- iFavorable | 500 iBluebunch wheatgrass 
i | Normal i 350 iNeedleandthread--------------- 
i {Unfavorable | 200 |Sandberg bluegrass-- 
i i | ۱818 sagebrush----------------- 
' ' ' 
il ü I I 
56*; i İ I ! 
Harwood----------- iLoamy, 9- to 12-inch i i i 
| precipitation zone----------- iFavorable i 1,200 ¡Bluebunch wheatgrass 
I INormal i 800 ¡Cusick bluegrass-------- 
i iUnfavorable | 300 iSandberg bluegrass-- 
i i ! IBig sagebrush----------- 
i i ! iAntelope bitterbrush 
r ' ' 
I 1 LI i 
Gorst------------- iShallon, 9- to 12-inch I l i 
| preeipitation zone----------- iFavorable i 600 iBluebunch wheatgrass 55 
i ¡Normal 1 450 iThurber needlegrass------ 10 
i iUnfavorable | 300 {Sandberg bluegrass------------ 5 
i i i iEriogonum--------------------- i 5 
' ' i ¡Antelope bitterbrush-- bib 
i i i ¡Big sagebrush 5 
£ $ ' 
' ' 1 I 
58----------------- ¡Sandy, 6- to 9-inch l i i 
Hezel | precipitation zone----------- iFavorable i 700 ¡Needleandthread 
' ¡Normal i 500 Sandberg bluegrass 
i Unfavorable | 250 ¡Bluebunch vheatgrass-- 
i i i iBig sagebrush 
١ i i ¡Indian ricegrass 
r 1 1 1 
1 1 1 1 
65----------------- ILoamy, 6- to 9-ineh i i i 
Kiona | precipitation zone----------- iFavorable i 700 |Bluebunch wheatgrass 65 
i ¡Normal İ 550 |Sandberg bluegrass-- 10 
H ¡Unfavorable | 300 |Thurber needlegrass- 10 
i i iBig sagebrush----------------- 5 
1 ) 1 
LI 1 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


So1l name and 
map symbol 


Range site name 


Kind of year 


67----------------- IShallow, 9- to 12-inch 
Lickskillet i precipitation zone----------- 
; 
i 
1 
l 
I 
1 
i 
I 
1 
1 
i 
68----------------- iShallow, 9- to 12-inch 
Lickskillet | precipitation zone--------- -- 
1 
1 
1 
! 
70----------------- ¡Loamy Böttom------------------ 
Logy | 
LI 
Th, T5------------- iNorth Exposure, 15- to 18-inch 
McDaniel | precipitation zone----------- 
1 
l 
y 
l 
I 
1 
I 
i 
i 
1 
1 
| 
T6*: i 
MoDaniel---------- ¡North Exposure, 15- to 18-inch 
| precipitation zone----------- 
1 
i 
' 
i 
1 
i 
i 
1 
1 
1 
i 
1 
1 
i 
l 
Rock Creek-------- ¡Very Shallow, 12- to 18-inch 
| precipitation zone----------- 
i 
I 
| 
79, 80, 81--------- ILoamy, 9- to 12-inch 
Mikkalo i precipitation zone----------- 
1 
I 
1 
1 
' 
! 
83, 85------------- IShallow, 9- to 12-inch 
Moxee | precipitation zone----------- 
i 
1 
i 
94----------------- iLoamy, 6- to 9-ineh 
Prosser precipitatıon zone----------- 


See footnote at end of table. 


T 
I 
, 
' 
1 
1 
, 
1 
T 
' 
' 
I 
' 


l 

iFavorable 
iNormal 
iUnfavorable 


{Favorable 
iNormal 
¡Unfavorable 
' 


1 

iFavorable 
¡Normal 
¡Unfavorable 


1 
iFavorable 


| Normal 
iUnfavorable 


1 
1 
' 
' 
' 
1 
1 
1 
' 
' 
1 
1 
' 
I 
n 
i 
1 
i 


iFavorable 
I Normal 
¡Unfavorable 


' 
I 
' 
I 
' 
1 
' 
i 
' 
I 
' 
1 
' 
1 
1 
[ 


iFavorable 
iNormal 
iUnfavorable 


iFavorable 
¡Normal 
¡Unfavorable 


¡Favorable 
¡Normal 
¡Unfavorable 
1 

| 

| 

iFavorable 
{Normal 
{Unfavorable 


1 
$ 
1 
1 
H 
i 


Total production 
H 


| Dry 


Characteristic vegetation 


İveghbi 0 ب‎ ' OoOo 


iLb/acre 


700 
500 
200 


700 
500 
200 


2,000 
1,400 
700 


1,300 
900 
400 


1,300 
900 
400 


300 
200 
100 


850 
700 
350 


600 
450 
300 


800 
500 
300 


' 
ü 
1 
LI 
' 
' 
' 
l 
' 
f 
1 
1 
1 
1 
t 
1 
1 
1 
1 
' 
' 
I 
1 
1 
' 
1 
1 
1 
1 
I 
1 
l 
1 
I 
' 
1 
1 
I 
1 
I 
1 
1 
١ 
1 
' 
i 
' 
1 
1 
' 
' 
1 
' 
I 
' 
I 
1 
l 
1 
I 
1 
H 
H 
I 
t 
H 
1 
I 
' 
' 
1 
1 
1 
i 
1 
1 
1 
i 
' 
I 
1 
l 
1 
1 
1 
I 
' 
l 
1 
1 
' 
I 
1 
l 
1 
1 
' 
l 
1 
1 
I 
I 
1 
I 
1 
i 
' 
I 
' 
1 
١ 
I 
' 
$ 
I 
| 
١ 
1 
1 
1 
H 
I 
1 
I 
t 
I 
1 
I 
' 
i 
' 
I 


{Arrowleaf balsamroot- 
ILomatium------------- 
¡Big sagebrush- 
ISilky lupine--------- 
iThruber needlegrass----------- 


i 
i 
IBluebunch uheatgrass---------- 
ISandberg bluegrass------------ 
1۱8218 sagebrush----------------- 
LI 


1 

IBluebunch wheatgrass 
{Basin wildrye------------- 
!Sandberg bluegrass------------ 1 
' 

| 
IBluebunch wheatgrass---------- 
¡Idaho fescue--------- 
iSandberg bluegrass--- 
ILupine-------------------- 
iThreetip sagebrush--- 
lBiscuitroot----------.---- 
{Arrowleaf balsamroot----- 
iAntelope bitterbrush------ 
ICusick bluegrass-------------- 


iBluebunch wheatgrass---------- 
{Idaho fescue-------------- 

iSandberg bluegrass--- 
TLupine-------------------- 
iThreetip sagebrush------- 
IBiscuitroot--------------- 
¡Arrowleaf balsamroot 
IAntelope bitterbrush 
¡Cusick bluegrass---------- 


ISandberg bluegrass------------ 
IStiff sagebrush 
IEriogonum--------------------- ! 


iBluebunch wheatgrass 
iCusick bluegrass---------- 
iBig sagebrush------------ 
iSandberg bluegrass------------ 


' 
| 
IBluebunch wheatgrass---------- 
ISandberg bluegrass------------ 
IThurber needlegrass----------- 
IBig sagebrush----------------- ! 


¡Bluebunch wheatgrass 
iSandberg bluegrass-------- 
{Thurber needlegrass--------- 
¡Carey balsamroot---------- 
¡Big sagebrush----------------- 
1 

ü 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 
T 


1 1 T 1 
1 1 1 i 
Soil name and i Range site name | i i Characteristic vegetation iCompo- 
map symbol ١ ¡Kind of year | Dry | isition 
H i iweight | H 
| ! ILb/acrei ' Pet 
I ' ' r 
1 1 1 I l 
96, 97, 98--------- ILoamy, 9- to 12-inch i i i i 
Renslow | precipitation zone----------- iFavorable i 1,300 |Bluebunch wheatgrass---------- | 50 
I ¡Normal | 900 {Idaho feseue------------------ i 15 
i iUnfavorable | 400 |Sandberg bluegrass--- | 10 
! ' l 1818 sagebrush----------------- 5 
' ' 1 
I I ( 1 
99, 100, 101, 102, ! I ! ! 
103, 104, 105, Í ! 1 I 
106--------------- ILoamy, 9- to 12-inch i i i 
Rıtzville | precipitation zone----------- IFavorable I 1,200 ¡Bluebunch wheatgrass---------- 55 
١ ¡Normal ١ 800 IIdaho fescue--------- 15 
i {Unfavorable 1 300 iSandberg bluegrass--- 5 
l I i iThreadleaf sedge------ 5 
i i i ¡Big sagebrush----------------- 5 
' ' ' ' 
' D 1 I 
107, 108----------- ILoamy, 9- to 12-inch 1 i I 
Ritzville Variant | precipitation zone----------- IFavorable I 1,100 iBluebunch vheatgrass---------- 55 
i iNormal ١ 700 jIdaho fescue--------- 15 
İ {Unfavorable | 200 |Sandberg bluegrass--- 5 
I | i iThreadleaf sedge----- 5 
H | f iBig sagebrush----------------- 5 
y : 1 t 
l I 1 I 
109---------------- ¡Very Shallow, 12- to 18-inch | i i 
Rock Creek | precipitation zone----------- (Favorable l 300 iSandberg bluegrass------------ 40 
| | Normal | 200 iStiff sagebrush | 40 
| lUnfavorable | 100 jEriogonum------------- | 10 
Y t 1 1 I 
D 1 1 H 1 
1108: i i i t i 
Rock Creek-------- ¡Very Shallow, 12- to 18-inch | i i i 
| precipitation zone----------- IFavorable l 300 [Sandberg bluegrass------------ i HO 
l | Normal I 200 İStiff sagebrush-------------- -i 40 
I ¡Unfavorable i 100 :Eriogonum-------------------- =l 10 
' 1 H 
l 1 LI I i 
Clint------------- IShallow, 15- to 18-inch i i i i 
I precipitation zone----------- {Favorable i 1,000 iBluebuneh wheatgrass---------- | 45 
! INormal i 550 ¡Idaho fescue------------------ 1 15 
1 {Unfavorable | 300 {Sandberg bluegrass------------ + 10 
| 1 I IAntelope bitterbrush---------- 5 
I i i 'Threetip sagebrush 5 
I l I iBiscuitroot-------- 5 
1 1 y 1 $ 
1 1 1 I 1 
Simeoe------------ iLoamy, 9- to 12-inch I i i I 
| precipitation zone----------- iFavorable i 1,200 ¡Bluebunch wheatgrass-------- --| 60 
i ¡Normal i 800 ¡Cusick bluegrass-------------- b 5 
| iUnfavorable | 300 |Sandberg bluegrass-- 5 
i i i ¡Big sagebrush----------------- 5 
i | | iAntelope bitterbrush 5 
1 ' ' t 
1 D I 1 
112, 113, 114------ {Clay Loam, 9- to 12-inch i i i 
Roza | precipitation zone----------- iFavorable i 1,000 iBluebunch wheatgrass 50 
i iNormal 1 700 |Spiny hopsage----------------- | 2 
i Unfavorable 1 500 iCusick bluegrass 10 
i i I (Big sagebrush 8 
! | H Sandberg bluegrass------------ i 6 
H ' ' ` 
I ۱ I I 
116. 117----------- ILoamy, 18-inch precipitation | i i 
Sapkin I precipitation zone----------- iFavorable | 1,200 {Idaho fescue------------------ HO 
i iNormal H 800 iBluebunch wheatgrass---- 15 
H IUnfavorable | 500 IThreetip sagebrush------------ > 10 
! i ! IPrairie Junegrass---------- ---i 5 
۱ ! I iBitterbrush-------------- - 5 
! } i IArrowleaf balsamroot---- -i 5 
I i i iLupine-------- ..-—------- -i 5 
I i i VErlogonum---—-------- ---------- | 5 
i 1 l iCusick bluegrass-------------- i 5 
' $ 1 ' 
1 i 1 


j 1 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
1 I Total production ! 1 
Soil name and I Range site name i i | Characteristic vegetation | Compo- 
map symbol i ¡Kind of year | Dry | isition 
i i ¡weight | i 
i i ILbZacrel i Pet 
i i i i i 
1184: i i i i i 
Sapkın------------ ILoamy, 18-inch precipitation | i i i 
| precipitation zone----------- Favorable i 1,200 {Idaho feseue------------------ i 
I INormal i 800 |Bluebunch wheatgrass 
| {Unfavorable | 500 iThreetip sagebrush------ 
I i | ¡Prairie junegrass--- 
i i | IBitterbrush------------- 
I i i lArrowleaf balsamroot 
| i | iLüpine-------------------- 
| I İ iEriogonum--------------- 
i İ i ICusiek bluegrass-------------- 
1 ' 7 ' 
l LI ü i 
Rubble land. | i i i 
1 ' ' 1 
I I i i 
120, 121, 122, 123-|Shallow, 6- to 9-inch I I | 
Scoon | precipitation zone----------- iFavorable i 500 iBluebunch wheatgrass 
1 i Normal i 350 |Sandberg bluegrass------------ 
١ {Unfavorable | 200 iThurber needlegrass----------- 
1 I I IBig sagebrush----------------- 
H I 1 r 
| I 1 I 
125, 126----------- ILoamy, 6- to 9-inch I I i 
Scooteney | precipitation zone----------- iFavorable | 800 iBluebunch wheatgrass 
i ¡Normal I 500 Sandberg bluegrass------------ 
i ¡Unfavorable | 250 iThurber needlegrass----------- 
i i i ICarey balsamroot 
i | | iBig sagebrush----------------- 
r 1 1 il 
I 1 1 I 
127---------------- IShallow, 6- to 9-inch I i I 
Scooteney | precipitation zone----------- iFavorable | 500 iBluebunch wheatgrass 
i iNormal 1 350 iSandberg bluegrass------------ 
i {Unfavorable | 200 |Thurber needlegrass----------- 
£ 1 H i 
1 l 1 1 
130, 131----------- ILoamy, 9- to 12-inch i i ! 
Selah | precipitation zone----------- iFavorable i 800 iBluebunch wheatgrass 
i i Normal | 500 iBig sagebrush--------- 
i {Unfavorable | 250 iSandberg bluegrass--- 
i : H ¡Antelope bitterbrush---------- 5 
i i i (Needleandthread--------------- | 5 
1 I i i Thurber needlegrass----------- l. $ 
' 1 ' I 1 
1 1 V 1 I 
132, 133, 134, 135-iLoamy, 6- to 9-inch i I | i 
Shano I precipitation zone----------- IFavorable H 650 |Bluebunch wheatgrass---------- | 60 
I {Normal i 500 |Sandberg bluegrass---- ----ı 10 
i {Unfavorable i 200 iBig sagebrush-------- | 
H 1 i iNeedleandthread--------------- i 
1 ' t 1 
i LI 1 1 
136, 137----------- ¡Loamy, 9- to 12-inch i i i 
Simcoe | precipitation zone----------- IFavorable I 1,200 iBluebunch wheatgrass 
1 i Normal i 800 |Cusick bluegrass-------------- 
i jUnfavorable | 300 |Sandberg bluegrass------------ 
i i i IBig sagebrush----------------- 
i i i ¡Antelope bitterbrush 
1 ' ' š 
1 LI 1 1 
112---------------- IShallow, 6- to 9-inch 1 i i 
Starbuck | precipitation zone----------- iFavorable H 500 jBluebunch wheatgrass 
i ¡Normal i 350 ¡Sandberg bluegrass------------ 
i {Unfavorable | 200 ¡Big sagebrush----------------- 
i i i IThurber needlegrass----------- 
' ' : ' 
1 1 1 1 
143%, 144%; ' H i i 
Starbuck---------- IShallow, 6- to 9-inch H i i 
precipitation zone----------- {Favorable i 500 iBluebunch wheatgrass 
¡Normal i 350 |Sandberg bluegrass-------- 
{Unfavorable |i 200 iBig sagebrush------------ 
' 
' 
i 
' 
' 
LI 


See footnote at end of table. 


' 
1 
1 
1 
1 
i 
' 
' 


IThurber needlegrass 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 1 
T 


IBig bluegrass 
' 
LI V 


r 1 f 
I 1 LI I 
Soil name and i Range site name i 1 i Characteristic vegetation i Compo- 
map symbol H ¡Kind of year | Dry | Isition 
l l iweight | 5 i 
I i iLb/aerei | Pet 
i I I I I 
151, 152, 153------ ILoamy, 15- to 18-inch | I i i 
Taneum | precipitation zone----------- iFavorable 1 1,000 |Bluebunch wheatgrass | H5 
i ¡Normal H 700 ¡Idaho fescue--------- 15 
' {Unfavorable | 400 iSandberg bluegrass-- “ə: 
i I l iCusick bluegrass----- i 5 
H i i IThreetip sagebrush------------ 1-95 
1 I l ¡Antelope bitterbrush---------- |. 5 
i i i ¡B1g sagebrush KE b 
i i i {Arrowleaf balsamroot---------- E 
' 1 ' 1 1 
1 l 1 i l 
1548: i i i i 
Taneum------------ ¡Loamy, 15- to 18-inch i | I | 
| precipitation zone----------- iFavorable i 1,000 ¡Bluebunch vheatgrass---------- | 45 
i iNormal i 700 ¡Idaho fescue------------------ I 15 
H iUnfavorable | 400 iSandberg bluegrass------------ IS 
i | | iCusick bluegrass-------------- | 
i i i IThreetip sagebrush------------ Hə. 
i | I ¡Antelope bitterbrush---------- ' 5 
1 i ! iBig sagebrush 1 5 
I l i iArrowleaf balsamroot---------- | 5 
7 1 1 1 1 
1 1 1 1 l 
Rock Creek-------- ¡Very Shallow, 15- to 18-ineh | i I [ 
I precipitation zone----------- ¡Favorable | 300 (Sandberg bluegrass------------ | 40 
H [Normal I 200 IStiff sagebrush | 40 
i Unfavorable | 100 iEriogonum--------------------- | 10 
1 1 1 ' 1 
1 ü I 1 I 
160, 161----------- ILoamy Upland, 12- to 15-ineh | I ! I 
Tieton I precipitation zone----------- iFavorable | 1,200 |Bluebunch wheatgrass---------- | 50 
i i Normal i 800 iIdaho feseue------------------ | 15 
t iUnfavorable | 400 |Cusick bluegrass-------------- i 5 
| i i ISandberg bluegrass------------ i 5 
i i i iBig sagebrush----------------- i 5 
i i i lëntelope bitterbrush---------- | 5 
1 ' 1 ' i 
1 V 1 1 1 
162%; i I i i i 
Tieton-------—---- ILoamy Upland, 12- to 15-inch | i i i 
| precipitation zone----------- iFavorable | 1,200 iBluebunch wheatgrass---------- | 50 
i iNormal i 800 ¡Idaho fescue------------------ i 15 
| ¡Unfavorable | 400 ¡Cusick bluegrass-------------- b 5 
i i I ISandberg bluegrass------------ | 5 
i i I ¡Big sagebrush----------------- 15 
i i i ¡Antelope bitterbrush---------- L 5 
1 1 1 r 
l 1 I 1 
Rock outerop. i 1 I | 
t 1 d ' 
1 1 t LI 
168---------------- IAlkali------------------------ tFavorable 1 2,200 ¡Basin wildrye----------------- 65 
Umapine ì ¡Normal i 1,500 [Inland saltgrass-- 20 
! {Unfavorable | 800 ¡Black greasewood-- 5 
| i i IAlkali eordgrass-------------- 5 
۱ ' ' i 
b ü ۱ ü 
173, 174, 175------ ¡Sandy Loam, 6- to 9-inch i i i 
Warden I precipitation zone----------- iFavorable i 650 iBluebunch wheatgrass 35 
f ¡Normal i 500 iNeedleandthread--------- 30 
I iUnfavorable | 200 {Big sagebrush---------- 10 
I 1 i ISandberg bluegrass- 5 
| i ' ¡Indian ricegrass-------------- 5 
LI r r r 
I ۱ LI 1 
177, 178, 179, 180-¡Loamy, 6- to 9-inch i i i 
Warden | precipitation zone----------- iFavorable i 650 |Bluebunch wheatgrass 60 
I iNormal i 500 ¡Sandberg bluegrass 10 
l {Unfavorable | 200 {Big sagebrush----------------- 10 
7 ' 1 ' I 
l 1 i y 1 
181---------------- ILoamy Bottom------------------ IFavorable 1 1,500 ¡Bluebunch wheatgrass 40 
Weirman i iNormal i 1,000 iBasin wildrye 20 
I TUnfavorable i 500 ¡Big sagebrush 5 
] : 
i 1 
| i 
i i 


' 
t 
' 
1 
! 
1 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and 
map symbol 


Range site name 
Kind of year 


T 
1 
1 
1 
1 
۱ 
1 
H 
H 
I 
1 
1 
7 


187. 188, 189------ Loamy, 9- to 12-1neh i 
Willis i precipitation zone----------- iFavorable 
i iNormal 
| ¡Unfavorable 
' ' 
| | 
193---------------- iLoamy Bottom------------------ iFavorable 
zillah INormal 
iUnfavorable 


Total production 
T 


Soil survey 
1 | 
I Characteristic vegetation i Compo- 
Dry | isition 
weight | 
Lb/acrei 
' 
800 iBluebunch wheatgrass 
500 {Sandberg bluegrass-- 
300 {Big sagebrush------- 
iThurber needlegrass----------- 
' 
' 
2,000 IBasin wildrye----------------- 
1,500 iTufted hairgrass 
700 iSedge------------ 
IWillow----------- 


1 t 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available] 


H Management concerns 
Soil name and IOrdi- | 


ILodgepole pine------i 68 
1 
1 


1 i 
| Equip- | i I i i i 
map symbol ination! ment Seedling! Wind- | Plant |; Common trees iSite i Trees to plant 
Isymbol! limita-¡mortal- | throw |competi-¡ iindexi 
i i tion i ity I hazard | tion | i i 
' 1 1 1 D 1 1 1 
1 l I l 1 I I I 
i i i i t i i i 
TË: i t i | i i ] ' 
Bocker. i i i i I i i i 
i i i ' i 1 i i 
Jumpe------------- | 3f iModerateiModerateiSlight |Moderate!Ponderosa pine------ i 67 |Ponderosa pine, 
i i i i i iDouglas-fir--------- ! 80 ! Douglas-fir. 
i i i i i i i I 
9%: i I i i i i i i 
Bocker. i i i i i i i l 
i i i i i i i i 
Sutkin---------- ==" 3f iModerateiModerateiSlight  iModerastejPonderosa pine------ | 67 {Ponderosa pine, 
I i i i i iDouglas-fir--------- i 81 | Douglas-fir. 
1 LI ' 1 1 r ü 1 
1 $ 1 I t I 1 ' 
13--------------- --| 5a IModeratejModeratelSlight i(ModerateiDouglas-fir---------i 105 |Douglas-fir, ponderosa 
Carmack | l i i i IPonderosa pine -| 82 | pine. 
' i i i I ¡Western larch-------| --- | 
i i ' i i (Grand fir----------- | --- I 
i i i i i i i i 
14--------------- -~| Ur {Severe iModerateiSlight i1ModerateiDouglas-fir------ ~--| 87 iDouglas-fir, ponderosa 
Carmack I i i I { {Ponderosa pine------ i TT | pine. 
2 t t ' 1 ü I LI 
ü 1 y r LI I 1 1 
15, 16----------- --I ör {Severe |ModeratelSlight iModerateiDouglas-fir--------- i 93 iDouglas-fir, ponderosa 
Carmack i 1 | i i IPonderosa pine------; 81 | pine. 
i I i i i IGrand fir----------- | — I 
i Í i i I IWestern larch------- m. 
i i i ] i i i | 
173: i | i I i i i i 
Carmack----------- I 3x Severe iModerateiSlight |ModerateiPonderosa pine------ i 77 |Ponderosa pine. 
i i i ! i iDouglas-fir--------- i 87 i 
i i i i i ' i I 
Rock outerop. i | | I i i i l 
' i i i | i i i 
598: | i i i i i i i 
Jumpe------------- | 3f ¡Moderate¡Moderate¡Slight  jModerateiDouglas-fir--------- i 80 jDouglas-fir, ponderosa 
i i i i i IPonderosa pine------ i 67 | pine. 
I i i i i ¡Grand fir----------- | 73 i 
| H 1 i i iWestern larch------- i 59 | 
1 1 1 H , LI 1 r 
1 ٤ 1 TI I 1 1 TI 
60----------------- | Hr iModerateiModerate|Slight iModerateiDouglas-flr--------- i 86 iDouglas-fir, ponderosa 
Jumpe i i H H i iPonderosa pine------ i 64 | pine. 
i i i i i iGrand fir----------- | 73 I 
i i i i i IWestern larch------- Pese | 
i i i ! ] iLodgepole pine------ | — d 
1 r y ü ü 1 r ' 
ü 1 l 1 I i l I 
61----------------- | 3r jSevere iModerateiSlight |ModerateiDouglas-f1r------ ---| 86 iDouglas-fir, ponderosa 
Jumpe i i İ I i 12000676088 pine------ | 64 | pine. 
i i i I I IGrand fir----------- i 731 
H i i i i IWestern larch------- i 49 1 
D 7 1 I 1 t 1 1 
1 1 | 1 ü 1 I I 
62----------------- | Hr iSevere |Moderate|Slight /ModerateiDouglas-fir--------- | 75 |Douglas-fir, grand 
Jumpe i i | l i iGrand fir----------- ! 73 | fir, subalpine far. 
I i i i i ‘Engelmann spruce----| --- | 
i i i i ١ iSubalpine fir------- | --- | 
i ' i i ! ¡Western larch------- | uo? 
I i | i ' ILodgepole pine------ ! 68 | 
1 ' ' ' ' ' ` t 
1 ü I J 1 l 1 I 
63----------------- | år {Severe |ModerateiSlight iModerateiDouglas-f1r--------- I 75 |Douglas-fir, grand 
Jumpe | i i i i [Grand fir----------- i 73 | fir, subalpine fir. 
i i i i i {Engelmann spruce----1 --- | 
i i i i i ISubalpine fir------- bese I 
I f İ | i IWestern lareh------- I 49 | 
i i i i i ' 
i i i i i i 


See footnote at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Ri a سی‎ Management concerns 1 Potential productivity i 
Soil name and IOrdi- i Equip- | | I 0 | | 
map symbol ination; ment iSeedlingi Wind- | Plant | Common trees iSite | Trees to plant 
Isymbol: limita-imortal- | throw [competi-! ۱159467! 
| i tion | ity I hazard | tion, | i H 
H i i j i i i i 
i i ! i i ] ' i 
64%; ' i i I i i ' i 
dumpe------------- i ür {Severe iModerate:Slight |Moderate|Douglas-fir-------- ~i 75 iDouglas-fir, grand 
i | 1 i I IGrand fir----------- i 73 | fir, subalpine fir. 
i i I I ! {Engelmann spruce----| --- | 
i i i i i iSubalpine fir i —— | 
i | | | | ¡Western larch b 491 
| i I i I iLodgepole pine------ 1 68 | 
1 1 1 DH + 
i| I ü H i 1 ü ü 
Rock outerop. i i i i i i i i 
i i i i i l | i 
71----------------- i 2f iModerateiModerateiSlight  iModeratelPonderosa pine------ | 75 |Ponderosa pine, 
Loneridge i i i l i IDouglas-fir---- -1 86 ¦ Douglas-fir. 
i i i | I IWestern larch- --I 61 
i i i 1 I IGrand fir----------- | --- | 
I i i I i i i 
72----------------- I dr {Severe iModerateiSlight iModerateiPonderosa pine 80 iPonderosa pine, 
Loneridge i i | | i iDouglas-fir--------- 92 | Douglas-fir. 
| I | i : ¡Grand fir------- 90 1 
i i i i i iLodgepole pine === | 
i i ! ! I ¡Western lareh------- i === | 
i i İ I i I i i 
73----------------- | Sr {Severe IModerate Slight (ModerateiDouglas-fir--------- i 96 iDouglas-fir, ponderosa 
Loneridge i i i i i iPonderosa pine------ i 80 | pine. 
T il 1 1 ۱ I 1 Y 
1 I 1 LI D I 1 I 
77----------------- i 38 iModerateilModerateiSlight iModerateiPonderosa pine------ 1 63 |Ponderosa pine. 
Meystre i i I I I iDouglas-fir--------- i 74 1 
i i i i i iOregon white oak----| --- | 
r 1 1 1 1 T H ' 
I l ۶ 1 1 LI i I 
78----------------- i 3r iSevere |ModerateiSlight iModerateiPonderosa pine------ i 63 {Ponderosa pine. 
Meystre i | i i i iDouglas-fir--------- I ۴۸ (| 
F 1 H I 1 1 1 ' 
1 I i 2 1 LI I l 
82----------------- | TË iModeratejModerate|Slight  |Moderate|Ponderosa pine------ | 108 {Ponderosa pine, 
Mippon i i i I | iDouglas-fir--------- | 113 | Douglas-fir. 
i i i i i iGrand fir----------- i 107 | 
i i I i i IWestern larch------- | --- | 
i I i i | ¡Lodgepole pine------ i 871 
i i i i i {Engelmann spruce----| --- | 
1 1 1 1 1 1 ' 1 
1 I 1 1 l I i t 
87----------------- i 5f iModerateiModerate:Slight |ModerateiSubalpine fir------- i 68 iSubalpine fir, 
Naxing i I i I I ILodgepole pine------ I 70 | lodgepole pine. 
i i i i i {Engelmann spruce----| 74 | 
i i i i | ¡Western lareh------- i 55 | 
i H I i | IWhitebark pine------ Tosen | 
i I i i i I ' i 
88----------------- i Hf  ¡Moderate¡Moderate¡Slight  ¡Moderate¡Western larch------- | 52 iSubalpine fir, 
Naxing i 1 | | | iSubalpine fir------- | 75 | western larch. 
| i i | I ILodgepole pine------ 85 | 
i | i i I ¡Grand fir----------- 1 81i 
| i i i i {Engelmann spruce----; 74 | 
i i i i I ¡White bark pine----- I === i 
i i i i I i i i 
89----------------- | 4r {Severe iModerateiSlight iModerateiSubalpine fir------- i 59 |Subalpine fir, 
Naxing i l | i i ¡Engelmann spruce----| 74 | Engelmann spruce. 
i i | i | ¡Western larch------- 1 52 I 
i i i ! i IWhitebark pine------ i )اس‎ 
1 I I | i iDouglas-fir--------- I ==- d 
i i I | I ¡Grand fir----------- b === | 
i | i i i i ! i 
90----------------- i 38 iModerateiModerateiSlight iModerateiPonderosa pine------ | 75 iPonderosa pine. 
Odo i | ١ | i IDouglas-fir--------- i 96 | 
i i i i I ¡White oak----------- i —— d 
i i i ! ! ¡Rocky Mountain maplei --- | 
i 1 LI 1 1 1 ' ' 
TI 1 LI l i l i I 
119---------------- i 3d iModerateiModeratejModeratejSlight iSubalpine fir------- | 74 iSubalpıne fir. 
Saydab I i I I IWestern larch------- | ug | 
| i i i IWhitebark pine------ Pas | 
I i | | ILodgepole pine------ b 87 | 
! I i i i 
i i i i i 


¡Engelmann spruce----| --- 
! 1 
! 1 


See footnote at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
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i i Management concerns | Potential productivity i| 
Soil name and IOrdi- | Equip- | 1 | i i i 
map symbol Ination! ment {Seedling} Wind- | Plant | Common trees iSite | Trees to plant 
'symboli limita-imortal- i throw ¡compet1-| landexi 
i | tion | aty | hazard | tion | SEH i i _ 7 
i i I i I i i i 
i I İ i i i i i 
145---------------- ! 3f  iModerateiModerate|Slight iModerateiPonderosa pine------ 1 67 |Ponderosa pine, 
Sutkin i I i ) i !IDouglas-fir--------- | 81.1 Douglas-fir. 
' ' r 1 ' ' ' 1 
1 I 1 I 1 1 b il 
146---------------- ! 3f |ModerateiModerateiSlignt iModerateiPonderosa pine------ 1 67 |Ponderosa pine, 
Sutkin l i i i 1 IDouglas-fir--------- | 81 | Douglas-fir. 
i i i i i {Western larch------- | -— d 
i 1 i i i ¡Oregon white oak----| --- | 
1 1 ' 1 ' ' ' ' 
1 I I i I ! I 1 
147---------------- ! 3r {Severe iModerateiSlight iModerateiPonderosa pine------ I 67 {Ponderosa pine, 
Sutkin i i | i i IDouglas-f1r--------- 1 81 | Douglas-fir. 
i I i i I ¡Oregon white oak----) --- | 
I H H i i IWestern larch------- | === | 
i | ۹ i t IGrand fir----------- | سس‎ I 
i i i i i i i i 
118---------------- ! Pr İSevere {Severe {Slight {Severe {Ponderosa pine------ I 49 ¡Ponderosa pine. 
Sutkin i i I i I IDouglas-fir--------- 65 | 
i i i 1 i {Oregon white oak----! --- | 
i l i i i i i I 
1498: i i i i I ! i i 
Sutkin------------ ! 3r {Severe Moderate Slight iModerate i Ponderosa pine------ I 67 {Ponderosa pine. 
i i i i i "Douglas-fir--------- i 814 
' I 1 1 1 ' 1 1 
1 l l Yi 1 1 I 1 
Rock outerop. i i i i i i i i 
' i i i i i i i 
150---------------- ! 2f JModerate¡Moderate¡Slight ¡Moderate¡Ponderosa pine------ ١ 70 {Ponderosa pine. 
Sutkin Variant I I i I i I i i 
I i i I i i i I 
155---------------- ! 4f {Slight iModerateiSlight iModerateiPonderosa pine------ | 69 iPonderosa pine. 
Tekison | l i ١ i iDouglas-fir--------- i BO | 
1 1 y Y 1 i 1 
l I 1 i 1 I I I 
166---------------- i 5x ModerateiSlight {Slight iModerateiLodgepole pine------ i 90 {Douglas-fir, ponderosa 
Tumac | i i i H {Grand fir----------- ! 87 | pine, grand fir, 
i i i i i iDouglas-fir--------- 1 88 | lodgepole pine. 
1 ! i 1 I IPonderosa pine------ L 73 4 
i ' 1 ' ' IWestern larch------- | === | 
i i i ! i !Engelmann spruce----i --- | 
i i i i i iSubalpine fir------- i --- i 
H H | I 1 i 1 I 
167---------------- | 5r {Severe {Slight jSlight iModerateiLodgepole pine------ | 90 iDouglas-fir, ponderosa 
Tumac i i 1 H i IGrand fir----------- $ 87 | pine, grand fir, 
i i i ١ i iDouglas-fir--------- | 88 | lodgepole pine. 
i i i i i IPonderosa pine------ 1 73 I 
i I i i i ¡Western laroh------- i --- d 
i f ١ i i ¡Engelmann spruce----| --- | 
i ! ! ! i !Subalpine fir------- | =-=- | 
' 1 1 ' LI ' 
t 1 0 1 1 y 


# See description of the map unit for composition and behavior characteristics of the map unit. 


234 


TABLE 9.--WOODLAND UNDERSTORY VEGETATION 


[Only the soils suitable for production of commercial trees are listed] 


Soil survey 


Soil name and 
nap symbol 


TI 
Kind of year 


Total production 
>> JOVAl production. 


Dry weight 


T 
' 
i 
l 
' 
1 
' 
1 
T 
1 
' 
ü 
1 
i 
' 
LI 
' 


' 

1 

i 

T 

T*: i 

Bocker. i 

1 

ü ü 

Jumpe------------- iFavorable i 

¡Normal | 

{Unfavorable i 

i i 

i i 

1 1 

1 ' 

' i 

1 ' 

D 1 

9%: i i 

Bocker. i i 

1 ' 

1 1 

Sutkin------------ iFavorable i 

iNormal i 

iUnfavorable i 

1 1 

1 1 

13----------------- iFavorable i 

Carnack iNormal i 

iUnfavorable i 

i i 

' 1 

' ' 

1 ' 

LI I 

' 1 

4 ' 

4 1 

ü ü 

' ' 

1 LI 

1 £ 

1 1 

U ' 

1 s 

' 1 

1 l 

i i 

3 ausa افو وواه ما وا‎ IFavorable i 

Carmack iNormal i 

iUnfavorable i 

i i 

' , 

3 1 

' 1 

1 1 

1 ' 

LI LI 

' DH 

1 1 

| i 

' 1 

1 LI 

i i 

' ' 

1 ü 

i i 

15, 16------------- iFavorable | 

Carmack Normal i 
Unfavorable 

T 

LI 

1 

' 

E 

TI 

' 

y 

t 

' 

' 

1 

' 

TI 

1 

I 


See footnote at end of table. 


Lb/acre 


500 
300 
100 


500 
350 
200 


450 
250 
100 


809 
500 
209 


350 
250 
100 


1 و‎ 
1 İ 
Characteristic vegetation | Composition 
i 
i 
r mı mı 
| i 
i | 
! i 
i 
[ELK sedge------------------------------—- : 30 
iPinegrass---------------------------------- ١ 20 
iPinemat manzanita | 15 
iCeanothus------------- ' 15 
همه مه شر راد وا ود دہ‎ E مه امام‎ j 5 
İLüpin6------------------------------—------- I 5 
iSnowberry-------------------------.2--22---- | 5 
1 1 
| | 
| | 
| | 
iPinegrass------------------2---------------- : 25 
|Elk sedge---~+-----~+------------------------ i 20 
1 1 
| | 
| Pinegrass---------------~----+----+-------- | 20 
IElk sedge---------------------------------- d 15 
PBitterbrush-------------------------------- { 15 
iLupine---------------- \ 10 
iAmerican vetch i 5 
| Splrea------------------------------------- i 5 
|Western yarrow----------------------------- | 5 
TOregon-grape------------------------------- i 5 
(Fesoue---------------- --I 5 
{Common snowberry------ a 5 
¡Creambush oceanspray-- -ı 5 
iBluebuneh wheatgrags----------------------- 1 5 
' ' 
1 i 
İPinegTass---------------------------------- i 20 
{Elk sedge------------- sc) 15 
iBitterbrush----------- -i 15 
iLupine---------------- e? 19 
iSpirea-------------------2----- el 5 
¡Western yarrow-------- E 5 
TOregon-grape---------- x 5 
{Common snowberry------ m 5 
¡Creambush oceanspray-- - 5 
iBluebunch wheatgrass-- -| 5 
| FESCUE mm SI ہر رر‎ i 5 
¡American veteh d 5 
LI 
I 
¡Elk sedge 30 
iPinegrass 30 
¡Ceanothus 5 
iLupine---------------- 5 
|Sp1lrea--~~--------~~~---------- 5 
¡Western yarrow-------- 5 
iOregon-grape---------- 5 
iCommon snowoerry------ 5 
¡American vetch-------- 5 
iAntelope bitterbrush 5 
1 


H 1 
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TABLE 8.--WOODLAND UNDERSTORY VEGETATION--Continued 


Soil name and 


map symbol Kind of year 


Total production 
سے‎ XX XIII 9.8 production å 


Dry weight 


Characteristio vegetation 


235 


Composition 


1 
I 
' 
' 
' 
4 
1 
LI 
1 
' 
' 
' 
' 


177: | 
Carmack----------- |Favorable 
| Normal 
¡Unfavorable 


Rock outcrop. 


59, 60, 61--------- iFavorable 
Jumpe iNormal 


¡Unfavorable 


62, 63------------- iFavorable 
Jumpe {Normal 
{Unfavorable 


Jumpe------------- iFavorable 
Normal 
Unfavorable 


Rock outcrop. 


TË, 72------------- iFavorable 
Loneridge iNormal 


{Unfavorable 


73----------------- iFavorable 
Loneridge ¡Normal 
¡Unfavorable 


' 
i 
' 
١ 
I 
I 
H 
1 
1 
I 
' 
1 
' 
i 


See footnote at end of table. 


Lb/acre 


450 
250 
100 


500 
300 
100 


300 
150 


250 
150 
50 


400 
200 
50 


350 
200 
50 


iPinegrass 
IElk sedge 
|Bitterbrush----- 
ILupine---------- 
lëmerican vetch-- 


¡Common snowberry 
iCreambush oceanspray 
| Bluebunch wheatgrass 


IElk sedge--- 
iPinegrass------------------- 
¡Pinemat manzanita 
iCeanothus------------------------- 

TBitterbrush-----------------------...-.------ 


ISnowberry----------- EE EE M 
ül 


ü 
(Elk sedge 


IElk sedge 
İPinegrass---------- i 
!Eriogonum---------- ! 
ILupine-----------== | 
TCeanothus---------- | 


iPinemat manzanita-- 
iPachystima---------------------------.-—. d 


iPinegrass---------------------------------- 
¡Elk sedge------ 
| Ceanothus------ 
ILupine--------- 
iOregon-grape--- 
iYarrow--------- 
(Spirea-------------------------------- 
lOceanspray--------------------------- 
IBitterbrush------- 
IPinemat manzanita- 
| Common snovberry--------------------------- 
1 I 


4 
IElk sedge---------------------------------- H 


iOceanspray 
iPinemat manzanita 
¡Common snowberry------ I 
iPenstemon-------------------------------——- I 
1 

U D 


o 
parë 


mM 
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TABLE 3.--WOODLAND UNDERSTORY VEGETATIUN--Continued 


Soil survey 


Total production 
1 


Soil name and 


map symbol Kind of year 


Dry weight 


Characteristic vegetation 


77, 13------------- iFavorable 
Meystre iNormal 
iUnfavorable 


82----------------- ¡Favorable 
Mippon ¡Normal 
(Unfavorable 


87, 88, 89--------- {Favorable 
Naxing ¡Normal 
¡Unfavorable 


90----------------- iFavorable 
Odo I Normal 
iUnfavorable 


119---------------- jFavorable 
Saydab i Normal 
¡Unfavorable 


See footnote at end of table. 


Lb/acre 


350 
209 
59 


250 


209 
190 
59 


300 
200 
100 


309 
175 
59 


|Elk sedge---------------------------------- 
iPinegrass----------------- ----- 
|Pinegrass--------------------2-- 
{Idaho fescue------------------- 
iAntelope bitterbrush----------- 
iOregon-grape------------------- 
İSpirea------------------------------------- 
ICommon snowberry 
'Ceanothus---------------------------------- 
1 
l 
| Blaekberry----------------~+---------------- 
[Elk sedge-------------- 

iComnon snowberry 
lOceanspray------------- 

| Yarrow----------------- 

iSpirea-------- ---------------------------- 
iPinegrass----- .--------------------- 
Idaho fescue------------------- 

| Currant---------------- 


1 


iRedosier dogwood- 
(Oreson-grape------------------------------- i 
' 


1 
PElk sedge---------------------------------- i 


THuckleberry-------------------------------- ' 
iJacobs-ladder--------------------- 0000 d 


!Lupine--------------------------+---------- i 
¡Western yarrow--------- —————— i 
i Vetch------------------+-----------+--------- i 
TCurrant------------------------------------ I 
IPachystiana-------------------2-2--------2-2---- 1 
1811061281 nanzanıta-------------------------- ' 
IStrawoernry--------------------------------- ! 
IRusty meaziesia---------------------------- ! 
' 

! LI 
lPinegrass------------2-2-2--------2-- 75” \ 
{Elk sedge---------------------------------- | 
lOregon white oak--------------------------- 1 
iBitterbrush-----------2---2-22--222-2---------- ! 
{Common snoyberry--------------------------- I 
iBluebunch wheatgrass----------------------- 1 


1 8٩ 1 


| SPIF EA i 
\Serviceberry------------------------------- | 
lOceanspray-----------------------2----2-2--2--- ! 
TYarroy-------------------------- ə اا‎ i 
| Snowbrush ceanothus------------------------ ! 
H 1 
t 

Elk sedge---------------------------------- | 
{Curran de رر‎ e IS SIS سا مه‎ i 
{Dwarf huckleberry-------------------------- I 
¡Bluebunch wheatzrass--—--------------------- j 
(Sagebrush---------------------------------- I 


n 
V 


omposition 


0 
o 
xt. 


x s تار‎ 


uu oo 


10 
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TABLE 8.--WOODLAND UNDERSTORY VEGETATION--Continued 


Total produetion 


Soil name and 


year Dry weight 
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7 
I 

map symbol i Kind of 
' 
1 
1 
D 
1 


1 
145, 146, 147------ iFavorable 
Sutkin i Normal 


iUnfavorable 


118---------------- {Favorable 
Sutkin ¡Normal 


¡Unfavorable 


1498: 
Sutkin------------ iFavorable 
iNormal 


¡Unfavorable 


Rock outerop. 


150---------------- iFavorable 
Sutkin Variant INormal 


{Unfavorable 


Lb/acre ` 


200 iLupine---------------------- 
iBitterbrush---------- sor سب کرد‎ 


lArrowleaf balsamroot-------- 
Idaho fesecue---------------- 
' Yarrow---------------------- 
¡Bluebunch wheatgrass 


lOregon-grape-------------- 
loregon white oak-------- 
iPinemat manzanita------- 


' 
I 
1 
1 
1 


599 


¡Arrowleaf balsamroot 


iOregon white oak 


l 
L 
1 
200 i 


pa 


[American vetch 


1 


See footnote at end of table. 


s 
1 
i Characteristic vegetation 
i 
' 
0 
T 
y 
1 
1 


500 lIPinegrass--------------2---.-------2---- E 
350 Elk sedge---------------------.-------- 


ICommon snowberry---------------------- 
IGeanothus--------. Een 


IBottlebrush squirreltail-------- 


!Anerican vetoh--------------------.--- 


500 İPinegrass---------------------------------- 

300 IElk sedge---------- —— غو‎ 

100 ۱8166۳101710 8 دم مت تسس سا سا[‎ cte antennis 
ICommon snowberry---------------- 
!Ceanothus--------.-2-.------2-2-2---2.- 
lOregon-grape-------------------- 
‘Arrowleaf balsamroot---------------- 
{Idaho fescue-------------2-2-2--------- 
lYarrow------------ pianos puras a 
‘Oregon white oak-------------------- 
'Pinenat nanzanita--------------------- 
lAmerican vetoh-------------------------- 
!Oceanspray------------------------2---2-2-- - 


iPinegrass---------------- ------------- 
350 |ELk sedge----------------------------- 
200 ILupine-------------------------.------- 
iBitterbrush--------------------------- 
{Connon snowberry---------------------- 
! Ceanothus------------------------—---- 


IIdaho fescue-------------------- ----------- 
lYarrow-------------2-2-2-2-22-2-2---222-2------ 

IBluebunch wheatgrass------------------ 
IBottlebrush squirreltail-------------- 
T0regon-grape------------------- —X— 


iPinemat manzanita-------------------- 
lAnerican vetch------------2----- qu e aaa 


Elk sedge----------------------------- 
100 | PinegrasS-----~---------~-------------- 
50 | Ceanothus----- ———————— Á'— 
I Common snowberry---------------------- 
!Lupine-------------------------------- 
lOregoa-grape-------------------------- 
{Oregon white oak---------------------- 


‘Idaho feseue--------------------.------ 


== J N 


VI VI VV OG VIN الات‎ 
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TABLE 8.--WOODLAND UNDERSTORY VEGETATION--Continued 


Total production 
EEG SAS A E پسے‎ 
1 


Soil name and Characteristic vegetation composition 


| 
' 
I 
map symbol | Kind of year Dry weight 
1 
i 


"v 
o 
ct 


Lb/aere 


| 


1 
4 
1 
I 


200 

109 i Pinegrass--------------= - 

50 1Bitterbrush------------- = 
IArrowleaf balsamroot-- 
IBluebunch wheatgrass-- 
iOregon-grape-------- 
ILupine-------------- 
|iBluegrass----------- 
iServiceberry---- 
iOceanspray------------------2-2--2--------- = 
ICurrant—-------- -------- 
¡Western Yarrow------- ---------------. سات ہر‎ 
LI 


155---------------- iFavorable 
Tekison iNormal 
¡Unfavorable 


Tə تح‎ 


VI اتا کا‎ MI MI VI VI نا نا‎ vi O Y 


H 
i 
' 
1 
' 
' 
1 
1 
H 
' 
1 
i 
1 
i 
' 
' 
' 
V 
1 
I 


LI 
166, 16T----------- iFavorable 500 ¡Elk sedge------- 
' 


' 
1 
1 
i 
H 
t 
' 
1 
٦ 
1 
1 
I 
LI 
1 
H 
l 
: 
l 
' 
LI 
i 
LI 
1 
1 
i 
7 
i 
ü 
1 
1 
' 
' 
I 

Tumac ¡Normal i 300 iPinegrass----- 
i 
' 
I 
i 
i 
I 
I 
1 
I 
' 
' 
i 
1 
I 
' 
3 
' 
y 
: 
I 
t 
1 


oh 


Ə تنا تی‎ Ul MI Ul Ul انا‎ i Ui viui O Yi 


iUnfavorable 100 | FE SOU aaa uan 
| Bluegrass----------~------------~--+++-------- 
| Haukweed-------==-===— هروغ‎ ə x ə 
|Western yarrov----------------------------- 
iLupin€-------- 
iPachystima 
| Spirea----~-------------------------------- 
i Strawberry 
!Creambush oceanspray----------------------- 
!ICeanothus------------------- به نال‎ Sn ə 
TOregon-grape----- ] 
ITufted hairgrass- 
{Princes pine-----------------.-------2-2--2---- ! 
1 
: 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil, Only the soils suited to windbreaks and environmental plantings are listed] 


Soil name and 


T 
1 
ì 
map symbol i <8 26-35 »35 
: 
if 
i 
1 
I 
i 


i 
I 
n 
i 
T 
I 
1 


i 


2----------------- Peking cotoneaster|Siberian peashrub, (Blue spruce, RockyiRussian-olive, Green ash, 

Ashue i honeysuckle, Mountain juniper,i golden willow. Lombardy poplar, 
[ lilac. northern white- Austrian pine. 
| cedar. 
1 
I 

4, 5-------------- IPeking cotoneaster (Rocky Mountain Green ash, Black locust, === 

Bickleton İ juniper, Siberian; Russian-olive, Scotch pine, 
| peashrub, lilac, Austrian pine. ponderosa pine. 
| honeysuckle, blue 
i spruce. 
' 
I 

10, 11, 12-------- i --- Siberian peashrub,iLilac, blue u 

Burke honeysuckle. spruce, northern golden willow. Lombardy poplar, 


white-cedar, green ash. 
Rocky Mountain 


juniper. 


Russian-olive, 
golden willow. 


Austrian pine, 
Lombardy poplar, 
green ash. 


Honeysuckle, Blue spruce, 


I 
' 
t 
$ 
ü 
+ 
1 
' 
I 
' 
I 
' 
' 
l 
' 
I 
' 
ü 
i 
1 
I 
r 
1 
1 
1 
t 
l 
! 
' 
1 
' 
1 
| 
t 

18, 19, 20, 21---- 

Siberian | northern white- 
i 
l 
1 
H 
1 
1 
f 
1 
LI 
l 
' 
' 
LI 
l 
' 
i 
' 
l 
' 
ü 
' 
i 
i 
' 
I 
r 
I 
' 
1 
: 
i 
' 
I 
i 
' 
' 
ü 
' 
1 
1 
LI 
t 
1 
' 
1 
ü 


Cleman 

peashrub. cedar, Rocky 
Mountain juniper, 
lilac. 

Green ash, 


Rocky Mountain Russian-olive, 


24, 25, 26, 27---- Siberian peashrub, 


I 
' 
LI 
I 
I 
i 
t 
I 
7 
1 
U 
ü 
t 
1 
ì 
' 
1 
1 
1 
i 
1 
1 
1 
D 
| 
Russian-olive iAustrian pine 
1 I , 
Li 
t 
l 
1 
I 
' 
1 
1 
1 
i! 
1 
$ 
i 
f 
i| 
i 
f 
' 
I 
i 
u i 
golden willow. I 
' 
1 
i 
a 
i 
H 
u 
1 


Rocky Mountain 
Juniper. 


Nanking cherry. 


Cowiche lilae, Juniper, blue Lombardy poplar, 
honeysuckle. spruce, northern Austrian pine. 
white-cedar. 
288: 
Cowiche---------- Lilac, Siberian peashrub,iScoteh pine, Black locust------ i -—- 
| honeysuckle, Russian-olive, ponderosa pine. i 
| Nanking cherry. Rocky Mountain | 
i juniper. i 
i ' 
1 ' 
Rock Creek. i i 
' ' 
1 1 
32, 33------------ [Peking eotoneasteriSiberian peashrub,iLilac, blue Russian-olive, iAustrian pine, 
Esguatzel i honeysuckle. spruce, northern golden willow. I Lombardy poplar, 
i white-cedar, i green ash. 
İ Rocky Mountaın 1 
i juniper. i 
1 t 
i f 
34----------7----- | === Lilac------------- ¡Russian-olive, Golden willow----- ¡Lombardy poplar, 
Fiander I | Rocky Mountain i green ash. 
I | Juniper. | 
1 ' ' 
1 1 TI 
37, 38, 39, 40----|Peking cotoneasteriSiberian peashrub, i Rocky Mountain Russian-olive----- ¡Austrian pine, 
Finley i honeysuckle, | Juniper, blue | Lombardy poplar, 
i lilac. i spruce, northern | green ash. 
i | white-cedar. 1 
1 r ü 
I 1 l 
428: i } i 
Gorskel. i i I 
ü H 1 
LI 1 1 
Harwood---------- iLilae, Siberian peashrub, (Scoteh pine, Black locust------ --- 
honeylocust, Russian-olive, ! ponderosa pine. 
i 
LI 
1 
1 
t 
l 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 
T T T 


Soil name and 


green ash. 


T 
I 
i I ' ' l 
map symbol i <8 ! 8-15 I 16-25 i 26-35 i 235 
i! ' I 1 
1 27 1 1 ۷ i 5 
i | i i ] 
! I i i i 
43, 44, 15-------- i --- ¡Siberian peashrub, Rocky Mountain ¡Russian-ol1ve, | --- 
Gorst l i lilae, i Juniper, blue i golden willow. 
| I honeysuckle. i spruce, northern | 
i i I white-cedar. i i 
۱ ! ! i | 
46, 47, 48, H9----| --- ¡Siberian peashrub,|Russian-olive----- ¡Austrian pine, iLombardy poplar. 
Harwood i | Nanking cherry, | i ponderosa pine, 
i i northern white- | | Scoteh pine, l 
i j cedar, multiflorai i Douglas-fir, 
1 | rose, i i green ash, blue | 
i i i | Spruce. j 
i i i i I 
50%, 51%, 52%, I i i i I 
53”. i i i i i 
Harwood--------- ١ --- ¡Siberian peashrub, iRussian-olive----- ¡Austrian pine, iLombardy poplar. 
| i Nanking cherry, 1 | ponderosa pine, | 
i | northern white- | | Scotch pine, 
i ! cedar, multiflora! i Douglas-fir, 1 
I | rose. i | green ash, blue | 
i t i i spruce. | 
i i i i I 
Burke----------- I --- ¡Siberian peashrub,iLilac, blue, iRussian-olive, iAustrian pine, 
I i honeysuckle. | spruce, northern | golden willow. i Lombardy poplar, 
| i i white-cedar, i i green ash. 
| i i Rocky Mountain i i 
I i i Juniper. i i 
i i i i i 
Wiehl----------- ¡Peking cotoneaster {Siberian peashrub, {Northern white- | Russian-olive----- iAustrian pine, 
i i lilac, i cedar, blue i I green ash, 
i | honeysuckle. | Spruce, Rocky i i Lombardy poplar. 
i i i Mountain juniper. i i 
i i I i i 
SHË: | i i I I 
Harwood---------- iLilac, ¡Siberian peashrub,jScotch pine, ¡Black 1ocust------ i === 
| honeyloeust, | Russian-olive, | ponderosa pine. | ! 
| Nanking cherry. | Rocky Mountain i i i 
| i Juniper. i i i 
i i i i i 
Burke. i i i I 1 
| i i i i 
Wiehl. i i i i i 
i i i i i 
56%: i i t i i 
Harwood---------- i --- ¡Siberian peashrub,iRussian-olive----- ¡Austrian pine, iLombardy poplar. 
1 i Nanking cherry, i i ponderosa pine, 
i I northern white- | | Seotch pine, 
| I cedar, multıflorai | Douglas-fir, 
I | rose. t i green ash, blue | 
I i i | spruce. : 
i i i i i 
Gorst------------ i --- ¡Siberian peashrub, ¡Rocky Mountain ¡Russian-olive, | --- 
| i lilac, i juniper, blue I golden willow. 
i I honeysuckle. | spruce, northern | 
i i | white-cedar. i 
1 ' ' 1 , 
1 ' I I 1 
57, 58------------ ¡Peking cotoneaster ¡Siberian peashrub,iLilac, blue IRussian-olive, iLombardy poplar, 
Hezel | | honeysuckle. i Spruce, northern | golden willow. i Austrian pine, 
| i i white-cedar, I | green ash. 
i i i Rocky Mountain i H 
i i | Juniper. 1 H 
i i i i i 
66---------------- 1 --- iRocky Mountain iRussian-olive----- ISeotch pine, iLombardy poplar. 
Kittitas | Juniper. i | golden willow, i 
I t DH 1 
| | | i 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 


Soil name and 


spruce, lilac. Scotch pine. 


t 
' 
i ! : 
map symbol i <8 i 8-15 | 16-25 i 26-35 i >35 
1 f 1 ' + 
I I I | I 
i 1 I i i 
67---------------- ! --- iSiberian peashrub,i --- i --- | --- 
Liekskillet i i Russian-olive, ! ! i 
i i ponderosa pine, i i i 
i i black locust, i i l 
i | Siberian elm. i } H 
T ' 1 I ' 
1 ü f y š 
69, 70------------ ¡Peking cotoneasteriSiberian peashrub,!Northern white- iRussian-olive, iLombardy poplar, 
Logy i i lilac, | cedar, blue i Scotch pine, | Austrian pine, 
i i honeylocust. | Spruce, Rocky | golden willow. | green ash, 
i I i Mountain juniper.| i 
' ' ' ' i 
I I I i I 
TT, 78------------ ¡Peking cotoneasteriSiberian peashrub, jRussian-olive, ¡Scotch pine, IBlack locust. 
Meystre i i lilac, i green ash, i ponderosa pine. j 
i i honeysuckle, | Austrian pine. i i 
1 I Rocky Mountain i i i 
H | Juniper. i 1 | 
i i i I i 
83, BU, 85-------- ¡Peking cotoneasteriSiberian peashrub,iRoeky Mountain IRussian-olive, i --- 
Moxee i | lilac, i Juniper, blue i golden willow. 
I I honeysuckle. I spruce, northern | i 
i i i white-cedar. i i 
n ' ' ' ' 
1 I 1 LI I 
86---------------- iPeking cotoneasteriSiberian peashrub, (Northern white- IRussian-olive, ¡Austrian pine, 
Naches i i honeysuckle, i cedar, blue I golden willow, i Lombardy poplar, 
| i lllac. I spruce, Rocky i i green ash. 
i i | Mountain juniper.| i 
, 1 t ' ' 
1 1 1 TI I 
91, 92------------ I --- iLilac. IRussian-olive, ¡Golden willow. iLombardy poplar, 
Outlook | i I Rocky Mountain I i green ash. 
i ! | Juniper. i i 
i i i i i 
95---------------- ¡Peking eotoneaster|Siberian peashrub,iLilac, blue IRussian-olive, iLombardy poplar, 
Quiney H | honeysuckle. | spruce, northern | golden villon. i Austrian pine, 
i i i white-cedar, i i green ash, 
| i | Rocky Mountain i l 
l I | guniper. | I 
I i i i i 
96---------------- iLilac, Rocky Mountain ¡Austrian pine, ¡Black locust------ i --- 
Renslow I honeysuckle, | juniper, Russian-| green ash, i i 
I Nanking cherry. i olive, Siberian | ponderosa pine, | i 
i i peashrub. i Scotch pine. i i 
1 y b LI y 
1 V LI 1 1 
97, 98------------ iLilac, iRocky Mountain ¡Scotch pine, iBlack locust------ i one 
Renslow | honeysuckle, i juniper, Siberian} ponderosa pine. | l 
i Nanking cherry. | peashrub, i | i 
i | Russian-olive. l i 1 
t ' ' 1 LI 
1 [D ü 1 I 
99, 100, 101, 102-iPeking cotoneaster Honeysuckle, iLilac, northern IRussian-olive, ¡[Green ash, 
Ritzville i | Siberian i white-cedar, blue! golden willow. | Austrian pine, 
١ i peashrub. I spruce, Rocky i i Lombardy poplar. 
| : I Mountain juniper.i i 
1 D i 1 ' 
' 1 ü 1 ü 
103--------------- iLılac, ¡Rocky Mountain ¡Green ash, ¡Black locust------ i --- 
Ritzville i honeysuckle, i Juniper, Siberiani Austrian pine, i i 
i Nanking cherry. | peashrub, | Scotch pine, i 1 
i | Russian-olive. | ponderosa pine. | i 
1 I 1 LI 1 
1 1 1 I i 
104, 105, 106----- iLilac, IRoeky Mountain iScotch pine, IBlack locust------ | --- 
Ritzville | honeysuckle, i Juniper, Siberian) ponderosa pine. | I 
| Nanking cherry. | peashrub, i i i 
! | Russian-olive. i ' i 
1 ' ' ' i 
1 LI LI 1 1 
111, 112, 113----- ¡Peking cotoneasteriHoneysuekle, RockyiNorthern white- iRussian-olive, ILombardy poplar, 
Roza i Mountain Juniper.i cedar, blue i golden willow, | green ash. 
y P ' 
| | | 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
| _ Trees having predicted 20-year average heights, in feet, of-- 
Soil name and | i i ' i 
map symbol I <8 i 8-15 i 16-25 i 26-35 i 235 
1 ül r ' ' 
| l I | 
i 1 I 1 E 
i i i i i 
114------------- ¡Siberian peashrub,|Russian-olive, iSooteh pine, iBlack locust------ i --- 
Roza | lilae, | Roeky Mountain i ponderosa pine. | i 
| honeysuckle, | juniper. | i I 
I Nanking cherry. | 1 i i 
y 1 + ' ' 
I I 1 I ü 
120, 121, 122, ! ! i i ! 
123------------ iPeking cotoneasteriLilac, INorthern white- iGolden willow, H --- 
Scoon I i honeysuckle, | cedar, blue | Russian-olive. i 
H | Siberian | spruce, Rocky i i 
! i peashrub. | Mountain juniper.i i 
' H D , ' 
1 H l l 1 
124, 125-------- ¡Peking cotoneasteriLilae, honeysuckle i Rocky Mountain iRussian-olive, iGreen ash, 
Seooteney i i | juniper, blue | golden willow. i Lombardy poplar, 
i i | spruce, northern | i Austrian pine. 
ı i | white-cedar. : 
ü y LI 1 4 
I ۱ l 1 1 
128, 129, 130, ' i i i i 
131------------ i --- ¡Lilac, Siberian ¡Rocky Mountain iRussian-olive----- iAustrian pine, 
Selah H i peashrub, i Juniper, northern! i Lombardy poplar, 
1 I honeysuckle. | white-cedar, blue! | green ash. 
t | ! spruce. | | 
i i i I i 
132, 133, 134-----iPeking cotoneaster Honeysuckle, iNorthern white- iRussian-olive, ¡Austrian pine, 
Shano i i Siberian | eedar, blue | golden willow. | green ash, 
I | peashrub. | Spruce, lilac, i | Lombardy poplar. 
i H I Rocky Mountain i i 
i i | Juniper. i I 
i i i i ! 
136, 137-------- ¡Peking cotoneasteriSiberian peashrub, |Blue spruce, iRussian-olive, ¡Austrian pine, 
Simcoe i i honeysuckle, | northern white- | golden willow. i green ash, 
i i lilac. | eedar. i | Lombardy poplar. 
il y 1 ' J 
1 1 1 ü t 
138, 139, 140, I i i i i 
141------------- l --- iLilac. ¡Rocky Mountain iRussian-olive, iGreen ash, 
Sinloc | i | juniper. i golden willow. | Lombardy poplar. 
1 H D t ' 
U I LI 1 i 
156, 157, 158, i i i i i 
159, 160, 161----iPeking cotoneaster Honeysuckle, iRussian-olive, ¡Scotch pine, RoekyiLombardy poplar, 
Tieton i | lilac, Siberian | blue spruce. I Mountain juniper,i black locust. 
| | peashrub. i i green ash, | 
i i i I Austrian pane. 1 
' 1 t I ' 
I I I t I 
162%: i i l i i 
Tieton--------- ¡Peking cotoneaster ¡Siberian peashrub,|Russian-olive, ¡Black locust, { -—- 
l i lilac, I green ash, | Scotch pine, i 
H | honeysuckle, | Austrian pine. | ponderosa pine. | 
! | Rocky Mountain | i I 
! | guniper, blue | i i 
I ! spruce. i i i 
i i i i i 
Rock outcrop. i H I i i 
' ' r ' r 
ü 1 1 I I 
163------------- iPeking cotoneaster|Siberian peashrub, ¡Northern white- IGolden willow, ILombardy poplar, 
Toppenish 1 | honeysuckle, | cedar, blue | Russian-olive, i Austrian pine, 
i i lilac. | spruce, Rocky | Norway spruce. i green ash. 
i ' | Mountain juniper.| i 
y ' 4 t r 
LI 1 1 I 1 
165------------- IPeking cotoneasteriSiberian peashrub,iBlue spruce, ¡Golden willow, iLombardy poplar, 
Track i i honeysuckle, I northern white- | Russian-olive, | Austrian pine, 
{ I lilac. | cedar, Rocky | Norway spruce. I green ash. 
i i I Mountain juniper.i ! 
1 t H ' y 
1 1 1 t 1 
169, 170-------- | --- iLılac------------ iRussian-olive----- iRocky Mountain iGreen ash, 
Umapine i i juniper, golden | Lombardy poplar. 
' ' 1 
| | | 


See footnote at 


end of table. 


willow. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


I Trees having predicted 20-year average heights, in feet, of-- 
4 he EGO تچ دہج‎ TEEN سر‎ EEE AER EE NT a yn —  !* TEASE -—— SAGE ور ومو‎ EIT FRK چو‎ ə چصچچژج ےچجھ اج‎ 
Soil name and 


1 
1 I 1 LI t 
map symbol I <8 1 8-15 i 16-25 i 26-35 i >35 
1 i i H i 
1 ü 
i i 
171------------ ---I --- Redosier dogwood Russian-olive----- ¡Golden willow, Lombardy poplar. 
Wanser Scotch pine, 


black willow. 


172, 173, 174, 
175, 176, 177, 


ü 
1 
i 
178, 179, 180----|Peking cotoneaster Russian-olive, 
' 
1 
i 
H 
1 


Northern white- u 
golden willow. 


Siberian peashrub, Austrian pine, 


1 
1 
1 
1 
a 
l 
1 
l 
t 
I 
t 
I 
1 
1 
1 
1 
Mountain juniper.i 
i 
1 
LI 
' 
I 
i 
1 
1 
' 
LI 


l I d 
1 ıl 1 
1 I 1 
1 ü ü 
I l I 
1 t LI 
l I i 
i i i 
1 t t 
1 i I 
i t ' 
ü ü LI 
r y J 
I 1 i 
i i ! 
Warden | lilac, I cedar, blue I green ash, 
I honeysuckle. | spruce, Rocky | Lombardy poplar. 
' ' ü 
! | 
182, 183---------- Peking cotoneasteriHoneysuckle, IBlue spruce, Russian-olive, ¡Austrian pine, 
Weirman | | Siberian I northern white- golden willow. i green ash, 
H | peashrub, lilac. | cedar, Rocky I Lombardy poplar. 
i i | Mountain juniper. 1 
r ' r 1 
l 1 TI D 
181 So Sa Sos stë ! === IRedosier dogwood. IRussian-olive----- IGolden willow, {Lombardy poplar. 
Weirman i 1 i | black willow, 
l i i | Scotch pine. ! 
LI r y t I 
l I ' LI 1 
185--------------- | Peking: cotoneasteriSiberian peashrub, 1 Rocky Mountain ¡Golden willow, iLombardy poplar, 
Venas i | honeysuckle, | juniper, blue i Russian-olive. | Austrian pine, 
1 I ]ilae. | spruce, northern j | green ash. 
f I | white cedar. i H 
' I t ' 1 
' I I I 1 
186, 187, 188, ' | i i i 
189----.--------- {Peking cotoneaster Siberian peashrub,|Rocky Mountain rRussian-olive, ¡Austrian pine, 
Willis 1 | lilac, | Juniper, northern golden willow. | Lombardy poplar, 
f | honeysuckle. I white-cedar, blue! i green ash. 
i i i spruce. | i 
i i i i i 
EEE ENE ¡Peking cotoneaster Siberian peashrub,|Rocky Mountain iRussian-olive, iAustrian pine, 
Yakima H | honeysuckle, | juniper, northern; golden willow. r Lombardy poplar, 
i i lilac. | white-cedar, blue! i green ash. 
! I i spruce. ' i 
i i ! i i 
191,192----------- ¡Peking cotoneaster j Honeysuckle, ¡Northern white iRussian-olive, ILombardy poplar, 
Zillah i | Siberian i cedar, Rocky I golden willow. | Austrian pine, 
I I peashrub. f Mountain juniper,i i green ash. 
i I | blue spruce. i i 
| I i i 1 
Dite ! === IRedosier dogwood IRussian-olive----- IGolden willow, ILombardy poplar. 
Zillah ! ! black willow, ! 
y ' ' 
! ! ! 


' 
! Scotch pine. 
' 
t 


————— C MM M————À—À 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--RECREATIONAL DEVELOPMENT 


[Some terms that deseribe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


T 
I 
Soil name and ١ Camp areas Pıcnıc areas Playgrounds Paths and trails Golf fairways 
map symbol | 
' 
L 
T 
' 
1 
ta I 
Aquie Cryandepts i 
' 
I 
2--------------------- iModerate: Moderate: Moderate: Severe: Moderate: 
Ashue i dusty. dusty. small stones, erodes easily. droughty. 
I dusty. 
' 
t 
3--------------------- iSevere: Severe: Severe: Severe: Severe: 
Bakeoven slope, slope, large stones, large stones. large stones, 
large stones, large stones, slope, slope, 


LI 

! 

I depth to rock. depth to rock. small stones. thin layer. 
' 

i 

t 


I i ! i 
1 1 1 ' 
1 1 1 DH 
1 LI 1 ' 
' D 1 ü 
' 1 1 ' 
1 1 1 l 
1 £ 1 ' 
t l I TI 
1 ' ' ' 
1 ü ' V 
1 ' 1 ' 
LI ' 1 ü 
ü 1 1 1 
V LI 1 1 
1 1 ' , 
1 1 I $ 
1 1 ' y 
1 i V 1 
ü ü y ü 
k ü 1 LI 
: ' 1 ' 
i I 1 LI 
' ' ' ' 
I I 1 1 
' : ' ' 
I 1 1 y 
1 £ ' 1 
1 y LI 1 
1 1 ' ' 
I 1 l 1 
I ' ' ' 
ü r E 1 
i i i i 
1--------------------- iModerate: IModerate: iModerate: ¡Severe: iSlight. 
Bickleton i dusty. I dusty. i slope, | erodes easily. | 
1 ١ | dusty. i i 
i i i i i 
5--------------------- iModerate: iModerate: ISevere: ¡Severe: ¡Moderate: 
Bickleton i slope, | slope, | slope. | erodes easily. | slope. 
| dusty. | dusty. i i i 
' ' ' LI LI 
ül ü r t 1 
6--------------------- ¡Severe: iSevere: iSevere: iModerate: iSevere: 
Bocker I large stones, | large stones, | large stones, | large stones, | small stones, 
| small stones. | small stones. | slope, | dusty. | large stones. 
i i | small stones. | ' 
i i i i i 
TA I I ' i i 
Boeker--------------- |Severe: iSevere: ¡Severe: ¡Moderate: ¡Severe: 
I large stones, I large stones, 1 large stones, | large stones, i small stones, 
| Small stones. i small stones. | slope, | dusty. I large stones. 
I i I small stones. | i 
1 r LI ' ' 
1 1 I I I 
dumpe---------------- iModerate: iModerate: iSevere: iModerate: iSevere: 
| dusty. | dusty. | slope. | large stones, | large stones. 
i 1 i | dusty. i 
' ' DH 1 ' 
ü TI V I 1 
EM I i i i i 
Boeker--------------- iSevere: ISevere: ISevere: IModerate: ¡Severe: 
I large stones, | large stones, | large stones, | large stones, i small stones, 
I small stones. | small stones. i slope, i dusty. | large stones. 
i i | small stones. | i 
1 y ü 1 1 
1 1 1 1 r 
Sapkin--------------- iSevere: Severe: ISevere: ISevere: ¡Severe: 
i slope. | slope. i large stones, | large stones. i large stones, 
i i i slope, i i slope. 
i i ! small stones. | i 
i i i i i 
9%: i i i | i 
Bocker --------------- ¡Severe: ISevere: ¡Severe: IModerate: iSevere: 
| large stones, | large stones, | large stones, | large stones, i small stones, 
I small stones. | small stones. | small stones. | dusty. I large stones. 
4 1 ' ' ' 
1 1 I I I 
Sutkin--------------- Moderate: iModerate: iModerate: iModerate: iModerate: 
| dusty. | dusty. i large stones, i dusty. i large stones. 
i I i slope, i i 
i i | small stones. i i 
1 1 1 ' 1 
1 ü ü y 1 
10-------------------- iModerate: iModerate: IModerate: iSevere: iModerate: 
Burke i dusty. | dusty. | slope, | erodes easily. | thin layer. 
I i I depth to rock, | i 
i i i dusty. I i 
i i i i i 
11-------------------- iModerate: IModerate: iSevere: iSevere: iModerate: 
i dusty. i slope. | erodes easily. | thin layer. 
' H 1 $ 
۱ 4 1 i 


Burke i dusty. 
' 
i 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


T 
1 
1 


' 1 t y 
I ül I H 
Soil name and H Camp areas i Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol i i i ! ! 
I i i — i i 
il I 1 T 1 
ü TI ü 1 y 
| ! | | ! 
12-------------------- iModerate: IModerate: iSevere: iSevere: iModerate: 
Burke | Slope, | Slope, | Slope. | erodes easily. | slope, 
| dusty. | dusty. i i t thin layer. 
Y ' ü 1 ' 
i I i 1 1 
13-------------------- iModerate: Moderate: iSevere: ISevere: ¡Moderate: 
Carmack I slope, I slope, | slope. | erodes easily. | slope. 
I dusty. | dusty. | i i 
' ' ' ' , 
I I 1 I I 
14, 15, 16------------ ISevere: ISevere: ISevere: ISevere: iSevere: 
Carmack i slope. I Slope. | large stones, ¦ slope. I large stones, 
i i ! slope. 1 | slope. 
i i i i i 
17*: ' i i i I 
Carmaek-------------- ISevere: ¡Severe: ¡Severe: iSevere: ISevere: 
i slope. | slope. i slope. i slope, | slope. 
| l i | erodes easily. I 
' 1 1 H 1 
1 l Li 1 I 
Rock outerop. I I i i | 
Ë 7 £ , r 
1 1 I 1 I 
18-------------------- i Severe: Moderate: iModerate: Severe: iSlight. 
Cleman I flooding. i dusty. | dusty. i erodes easily. İ 
r ' ' : ' 
1 I 1 1 1 
19-------------------- (Severe: IModerate: IModerate: ISevere: iSlight. 
Cleman | flooding. | dusty. I slope, i erodes easily. I 
I i | dusty. i i 
i i i ' i 
20-------------------- iSevere: IModerate: ¡Severe: ISevere: iSlight. 
Cleman | flooding. I dusty. | slope. i erodes easily. i 
' ' 1 ' t 
1 I l 1 LI 
21-------------------- ¡Severe: iModerate: iSevere: iSevere: IModerate: 
Cleman i flooding. t slope, i slope. | erodes easily. | slope. 
i ! dusty. i l i 
i i i i i 
22-------------------- iSevere: Į Severe: i Severe: i Severe: i Severe: 
Clint | slope. | slope. i large stones, | slope. i slope. 
i I i slope, i i 
| | | small stones. | i 
i i i I i 
238: i i i I i 
Clint---------------- iSevere: iSevere: (Severe: ¡Severe: ISevere: 
i slope. i slope. | large stones, | slope. I slope. 
i i i slope, I i 
i i | small stones. | i 
' 1 4 1 ' 
1 U i l I 
Rubble land. i i i i i 
1 1 y 1 t 
ü 1 1 ' 1 
ELE ---iModerate: iModerate: iModerate: iSevere: iSlight. 
Cowiche i dusty. | dusty. i slope, | erodes easily. i 
i ! i dusty. i i 
| ! ! i 
25------------- mo. ¡Moderate: ¡Moderate: ISevere: ISevere: ISlight. 
Cow1che | dusty. | dusty. | slope. | erodes easily. i 
ü I ' t 1 
1 1 1 ' 1 
بر کات‎ dë سرت سس مہو‎ ce IModerate: IModerate: ISevere iSevere: iModerate: 
Cowiche | slope, | slope, i slope | erodes easily. | slope. 
I dusty. | dusty. i i | 
1 t £ $ il 
1 r ü 1 I 
27-------------------- ! Severe: ISevere: iSevere iSevere: iSevere: 
Coviche i slope. i slope. | slope i erodes easily. | slope. 
LI ' y i t 
1 I r ü 1 
288: i i i i i 
Cowiche-------------- iModerate: IModerate: |Severe ISevere: iModerate: 
i slope, | slope, i slope. I erodes easily. i slope. 
| dusty. | dusty. i i i 
1 , ' : ' 
I I I I I 


See footnote at end of table, 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


r 1 1 ' 7 
I LI I 1 i 
5011 name and i Camp areas i Pionie areas | Playgrounds | Paths and trails ¡ Golf fairways 
map symbol i H i i I 
i i | i / 
i I i i ' 
i I I i i 
28*: i i i i i 
Rock Creek----------- i Severe: ¡Severe: Severe: Moderate: i Severe: 
I depth to rock. i depth to rock. | large stones, | large stones, i large stones, 
! i | Slope, | dusty. | droughty. 
i l | small stones. | I 
i i i I i 
29. i i i i I 
Cryumbrepts i i i i | 
' y 1 1 1 
1 I 1 1 1 
30---------- T-------- i Severe: ISevere: iSevere: iSevere: | Severe: 
Darland I slope. i slope ! slope, | slope. i slope. 
i i i small stones. | ۱ 
i i i I i 
318: i ! i I i 
Darland-------------- iSevere: ¡Severe ¡Severe: ¡Severe: iSevere: 
| slope. | slope. I slope, i slope. | slope. 
i i ! small stones. | i 
1 1 
1 1 l l k 
Rubble land. I i i i i 
1 1 ' t 
1 1 I t l 
32-------------------- ISevere: IModerate: iSlight-—--------- iSevere: iSlight. 
Esquatzel i flooding. | dusty. i | erodes easily. 
1 y 1 1 1 
I i TI 1 l 
33-------------------- |Severe: iModerate: iModerate: i Severe: iSlight. 
Esquatzel | flooding. | dusty. i slope. | erodes easily. i 
1 1 i 1 t 
i 1 TI 1 LI 
34-------------------- iSevere: iSevere: iSevere: iSevere: iSevere: 
Fiander i flooding, | excess sodium, | excess sodium, | erodes easily. ! excess salt, 
| excess sodium, | excess salt. i excess salt. i | excess sodium. 
| excess salt. i I I i 
H ' ' LI i 
1 1 I l I 
35-------------------- iSlight---------- iSlight---------- iModerate: ¡Severe: IModerate: 
Finley i i i slope. | erodes easily. | droughty. 
LI ül 1 1 0 
1 I I 1 1 
36--------------- ----- Moderate: iModerate: iSevere: !ISlight------------ iModerate: 
Finley | small stones. | small stones. | large stones, | | small stones, 
i i I small stones. | i large stones. 
1 ' ' 1 A 
1 ü 1 1 l 
37, 38---------------- ISlight---------- iSlıght---------- IModerate: iSevere: iModerate: 
Finley I i | small stones. | erodes easily. | droughty. 
1 i 1 il 1 
1 1 1 5 0 
39-------------------- ISlight-—--------- iSlight---------- iSevere: ISevere: Moderate: 
Finley l i i slope. i erodes easıly. | droughty. 
D 1 1 1 y 
1 1 1 1 t 
10-------------------- Moderate: IModerate: iSevere: iSevere: iModerate: 
Finley i Slope. | slope. i slope. i erodes easily. | droughty, 
I i i I | slope. 
i ! i i i 
11-------------------- iSevere: ISevere: ISevere: iSevere ISevere: 
Gorskel | cemented pan. | cemented pan. | large stones, | large stones. I large stones, 
| i i slope, i i thin layer. 
I | I small stones. | i 
i i i i i 
42%: i i ! ! ! 
Gorskel-------------- ¡Severe: ¡Severe: ISevere: ISevere: ISevere: 
| cemented pan. ¦ cemented pan. | large stones, | large stones. | large stones, 
i i i slope, H i thin layer. 
H i i small stones. | i 
1 ' y r 1 
I 1 LU 1 1 
Harwood-------------- ¡Moderate: iModerate: ISevere: iSevere iModerate: 
i slope, i slope, | slope. i erodes easily. i slope, 
| dusty. i dusty. i i I thin layer. 
1 ' # $ 1 
1 I 1 l 1 
43-------------------- jSevere: ¡Severe: iSevere: i Severe i Severe: 
Gorst cemented pan. | cemented pan. | slope, i erodes easily. | thin layer. 
1 ' ' ' 
i ! | i 


See footnote at end of table. 
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Golf fairways 


Severe: 
slope, 
thin layer. 


Severe: 


large stones, 


thin layer. 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
slope, 
thin layer. 


Severe: 
slope. 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


Moderate: 


° 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
slope, 
thin layer. 


Moderate: 
slope, 
thin layer. 


Moderate: 
slope, 
thin layer. 


Severe: 
slope. 


Severe: 
slope. 


Yakima County Area, Washington 
TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
i 1 i H 
Soil name and H Camp areas i Picnic areas | Playgrounds į Paths and trails 
map symbol i i i i 
i i i i 
D 1 D r 
I 1 1 1 
1 i i i 
h4-------------------- ¡Severe: iSevere: severe; iSevere: 
Gorst | slope, I slope, | slope, | erodes easily. 
| cemented pan. | cemented pan. | cemented pan. I 
' ' 1 y 
I i) l 1 
YD erroneo iSevere: iSevere: iSevere: iModerate: 
Gorst I cemented pan. | cemented pan. | large stones, | dusty. 
4 1 1 r 
H i i Slope, i 
i i | cemented pan. | 
1 if ' t 
I l 1 ' 
16-------------------- IModerate: iModerate: iModerate: iSevere: 
Harwood i dusty. | dusty. i Slope, i erodes easily. 
| i | cemented pan, | 
i I ! dusty. ! 
i i i 1 
HT----- --2----2-2------|Moderate: iModerate: iSevere: ISevere: 
Harwood I dusty. I dusty. i slope. I erodes easily. 
' 1 t 7 
' 1 I |: 
48-------------------- (Moderate: IModerate: iSevere iSevere 
Harwood i slope, i slope, | slope. | erodes easily. 
| dusty. | dusty. i i 
Li 1 ' ' 
t l 1 t 
19-------------------- ¡Severe: ISevere: ¡Severe: ¡Severe 
Harwood I slope. i slope. i slope. i erodes easily. 
' ' 1 1 
I 1 ül 1 
50*: i I i i 
Harwood-------------- tModerate: IModerate: ¡Moderate: iSevere: 
| dusty. | dusty. | slope, | erodes easily. 
i l I cemented pan, | 
| i | dusty. I 
i i i i 
Burke---------------- iModerate: IModerate: iModerate: i Severe: 
| dusty. | dusty. I slope, | erodes easily. 
| i I depth to rock, i 
i i | dusty. 1 
1 i i ! 
Wiehl---------------- iModerate: /Moderate: iModerate: iSevere: 
i dusty. | dusty. | slope, i erodes easily. 
i I I depth to rock. | 
H 1 ' y 
D 1 I l 
51%; 1 ! i i 
Harvood-------------- IModerate: (Moderate: iSevere: iSevere 
i dusty. | dusty. i slope. i erodes easily. 
1 1 ' ' 
I ü ü i 
Burke---------------- iModerate: ¡Moderate: ¡Severe: iSevere 
i dusty. | dusty. | slope. | erodes easily. 
1 ' H ' 
1 $ í 1 
Wiehl---------------- iModerate: (Moderate: iSevere: iSevere: 
| dusty. | dusty. | Slope. | erodes easily. 
r 1 D ' 
1 1 t I 
528: f i ' 1 
Harwood-------------- Moderate: iModerate: iSevere: ¡Severe: 
| slope, | slope, i slope. | erodes easily. 
| dusty. | dusty. j i 
1 t r ' 
1 I I TI 
Burke---------------- iModerate: iModerate: iSevere: ¡Severe 
| slope, | slope, i slope. i erodes easily. 
| dusty. | dusty. i i 
y 0 ' 1 
| t i I 
Wiehl---------------- iModerate: ¡Moderate: ¡Severe: ¡Severe 
i slope, | slope, | slope. i erodes easily. 
| dusty. | dusty. i i 
r t ' ' 
LI 1 1 1 
538: i i i l 
Harwood-------------- jSevere: ¡Severe: ISevere: (Severe 
| slope. | slope. | slope. i erodes easily. 
1 I ' £ 
1 I 1 I 
Burke---------------- ISevere: iSevere: iSevere: iSevere: 
| slope. | slope. I slope. | erodes easily. 
1 1 I 1 
1 1 l ۱ 
See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


I i i 1 I 
Soil name and i Camp areas | Pienic areas | Playgrounds i Paths and trails | Golf fairways 
map symbol i | i i I 
i i i i i 
i i i i i 
I i i i i 
5381 i i i i i 
Wiehl---------------- i Severe: l Severe: iSevere: iSevere: iSevere: 
| slope. i slope. i slope. | erodes easily. i slope. 
h ' : 1 ' 
1 I I 1 l 
54%: l | i i i 
Harwood-------------- ISevere: ISevere: (Severe: iSevere: iSevere: 
I slope. | slope. i slope. i slope, | slope. 
i i i | erodes easily. i 
1 1 ' ' ' 
1 1 1 1 1 
Burke---------------- {Severe i Severe: ¡Severe: ¡Severe ISevere: 
i slope. i slope. i Slope. i slope, | slope. 
i i I | erodes easily. | 
t " 1 1 ' 
1 I 1 TI 1 
Wiehl---------------- i Severe iSevere: iSevere: iSevere: (Severe: 
i slope i slope. i slope. i slope, i slope. 
i i I | erodes easily. I 
1 | i i i 
55%; i i i i I 
Harwood-----------.£--|Severe iSevere iSevere: ¡Severe: ISevere: 
| slope. | slope. | large stones, | erodes easily. | slope. 
I i i slope. i i 
' 1 ' ' ' 
1 t I 1 i 
Burke----------------Severe: iSevere: iSevere: iSevere: ¡Severe: 
| slope. i slope. i large stones, | erodes easily. i slope. 
! I i slope. I i 
i i i | i 
Wiehl----------------iSevere: iSevere: iSevere: ¡Severe: ¡Severe: 
¦ slope. i slope. i large stones, i erodes easily. i slope. 
i i i slope. i i 
i ! i i i 
56%; i i i i i 
Harvood-------------- iModerate: Moderate: ¡Severe: ¡Severe: ¡Moderate: 
I slope, | slope, i slope. i erodes easily. i slope, 
| dusty. | dusty. | i | thin layer. 
£ I £ ' 1 
1 I I 1 l 
Gorst------- سات‎ i Severe: iSevere: I Severe: iModerate: I Severe: 
| cemented pan. | cemented pan. | large stones, | dusty. i large stones, 
i i i slope, I i thin layer. 
i i | cemented pan. | i 
1 1 1 1 ) 
I 1 1 l I 
57-------------------- iSlight------- iSlight--------- ISlight--------- iSlight----------- iSlight. 
Hezel i i ! i i 
i i i i i 
58------------ --------|Moderate: IModerate: ¡Severe: iSlight----------- iModerate: 
Hezel | slope. | slope. | slope. i | Slope. 
' š: I 1 : 
' l I 1 l 
5g-------------------- iSevere: iSevere: iSevere: iModerate: iSevere: 
Jumpe | Slope. | slope. | slope. | large stones, i large stones, 
| i i i slope, | slope. 
i ! i i dusty. i 
i i i i I 
60, 61, 62, 63-------- ISevere: (Severe: (Severe: iSevere: i Severe: 
Jumpe | slope. | slope. i slope. | slope. | large stones, 
i i l | | slope. 
i I I i i 
64*: i I I I i 
Jumpe---------------- ¡Severe: ¡Severe: ¡Severe: ¡Severe: ¡Severe: 
i slope. | slope. | slope. i slope. i large stones, 
1 | i slope. 
i i i I I 
Roek outerop. i I I i ! 
! 1 ' ' ' 
1 l il l 1 
65-------------------- iSevere iSevere: (Severe: iSevere: iSevere: 
Kiona | slope. | slope. | Slope. | slope. i slope. 
y 1 r 1 1 
E 1 I I LI 
66-------------------- i Severe: iModerate: ¡Moderate: i Severe: ¡Moderate: 
Kittitas flooding. i wetness, I wetness, | erodes easily. | excess salt, 
I excess salt, | peres slowly, | | wetness. 
y ! LI y 
i i ' i 
1 l ü TI 


See footnote at 


' 
' 
1 
H 
' 
il 
' 
' 


end of table. 
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excess salt. 


Yakima County Area, Washington 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


249 


— Yr €— RA O SE 
1 ' 1 [i I 
Soil name and | Camp areas | Pienie areas | Playgrounds | Paths and trails j Golf fairways 
map symbol i i i i i 
il Lİ 1 I ' 
= DIM و سد کی‎ == | I OE 
! i ! i ! 
DT i سا جا‎ ¿rs ! Severe: I Severe: i Severe: ¡Severe: i Severe: 
Lickskillet | Slope, | slope, | slope, | erodes easily. i slope, 
i depth to rock. | depth to rock. ; depth to rock. | | thin layer. 
LI 1 1 t H 
I I 1 i 1 
68-------------------- ISevere: iSevere: ISevere: i Severe: i Severe: 
Lıckskıllet | slope, | slope, i large stones, | slope. i thin layer. 
! depth to rock. | depth to rock. | slope, ! l 
| 1 | small stones. | i 
1 y LI ül r 
l LI 1 H 1 
[ ———— سا رات‎ mi !Severe: i Moderate: IModerate: iSevere: iModerate: 
Logy i flooding. 1 dusty. | small stones, | erodes easily. I droughty, 
1 1 I floodıng. | | flooding. 
1 y LI 1 t 
I ۱ LË LI 1 
70-------------------- !Severe: i Moderate: i Severe: Moderate: (Moderate: 
Logy | flooding. I large stones, | large stones. | dusty. I large stones, 
1 | dusty. i i i droughty, 
i i i i | flooding. 
' ' 1 ۶ il 
I I 1 l I 
EE ! Moderate: IModerate: | Severe: ¡Moderate: | Moderate: 
Loneridge i Slope, | slope, | slope. i dusty. | large stones, 
i dusty. | dusty. i i i droughty, 
i i I I ! slope. 
i i i i I 
72, T3----- ` Severe: | Severe: i Severe: i Severe: i Severe: 
Loneridge | slope. i slope. | Slope. | slope. i slope. 
i ' 1 1 il 
I I t l I 
KO EEN | Severe: | Severe: i Severe: (Moderate: iSevere: 
McDaniel | slope. | slope. | large stones, | large stones, | slope. 
i ' i slope, | slope, ! 
1 I | small stones. | dusty. H 
1 y I t 1 
I 1 l I Ü 
75-------------------- ISevere: |I Severe: | Severe: | Severe i Severe: 
McDaniel i slope. I slope. i large stones, | slope | slope. 
i | i slope, I i 
! | | small stones. | | 
i I i i i 
TO: i i ! i i 
MeDaniel------- ------ iSevere: | Severe: iSevere: iModerate: ISevere: 
| slope. i slope. | large stones, | large stones, | slope. 
i i i slope, i slope, i 
i i i small stones. | dusty. : 
1 1 1 ü 1 
ü 1 1 I i 
Rock Creek----------- iSevere: ¡Severe: ¡Severe: iModerate: i Severe: 
i slope, 1 slope, | large stones, | large stones, | large stones, 
I depth to rock. | depth to rock. | slope, | Slope, | droughty, 
| | | small stones. | dusty. | slope. 
t 1 ' 4 1 
ü 1 I 1 ü 
å EE EEE Moderate: 1 Moderate: iSevere: iSevere: iSlight. 
Meystre I dusty. | dusty. | Slope. | erodes easily. 
1 y ' i ' 
1 I I 1 Li 
78-------------------- ISevere: i Severe: i Severe: iSevere: iSevere: 
Meystre | slope. | slope. | slope. | slope. | slope. 
' 1 ' ' ' 
I 1 l 1 1 
T9--------- meee E IModerate: IModerate: IModerate: iSevere: iModerate: 
Mikkalo | dusty. | dusty. | Slope, | erodes easily. | thin layer. 
i | I depth to rock, | ! 
i i | dusty. ! i 
i i i i I 
80-------------------- IModerate: iModerate: |Severe: jSevere: IModerate: 
Mikkalo i slope, | slope, | Slope. | erodes easily. I slope, 
! dusty. | dusty. H H | thin layer. 
' ' y ' I 
1 1 ۱ I l 
Bm e E ISevere: | Severe: i Severe: i Severe: i Severe: 
Mikkalo i Slope. | slope. | slope. | erodes easily. i slope. 
' H ' r 1 
1 l š 1 |; 
اعود‎ ————— !Severe: | Severe: | Severe: i Severe: I Severe: 
Mippon flooding, ! large stones. | large stones, | large stones. | large stones, 
I | small stones. | | droughty. 
1 ' t T 
£ i i 1 


' 
LI 
i large stones. 
' 
' 


See footnote at end of table. 
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t 1 
ü 3 1 LI 
Soil name and i Camp areas i Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol ! H | i i 
1 i ! i i 
T t 0 1 k 
I I 1 1 I 
i i i | ! 
83-------------------- ISevere: ISevere: ¡Severe: (Severe: ISevere: 
Moxee I eemented pan. | cemented pan. | slope, | erodes easily. | thin layer. 
i i | cemented pan. | I 
y I 1 1 ' 
LI LI 1 1 il 
84-------------------- iSevere iSevere iSevere: iSevere: |Severe: 
Moxee i slope, | slope, | slope, | erodes easily. | slope, 
i cemented pan. | cemented pan. 1 cemented pan. 1 | thin layer. 
t 1 LI r t 
I t 1 l l 
85-------------------- iSevere ISevere iSevere: iModerate: iSevere: 
Moxee | slope, | slope, I large stones, | slope. | large stones, 
i cemented pan. | cemented pan. | slope, | | slope, 
i H i cemented pan. | | thin layer. 
, 1 1 1 1 
LI l 1 1 l 
86-------------------- IModerate: iModerate: IModerate IModerate iSlight. 
Naches I dusty. | dusty. | dusty. i dusty. | 
i $ 1 1 |] 
I I 1 t l 
ee ہو ارم‎ !Severe: ISevere: ¡Severe: Severe: ISevere: 
Naxing I slope. i slope. I slope. | erodes easily. | slope. 
1 1 ül 1 1 
I 1 1 1 ü 
88, 89---------------- (Severe: ¡Severe ISevere: ¡Severe: i Severe: 
Naxing | slope. | slope. | slope. | slope. | slope. 
H 1 ' 1 1 
I 1 t I 1 
90-------------------- iSevere: ¡Severe ¡Severe: ¡Moderate: ISevere: 
Odo i slope. I slope i large stones, | large stones, | slope. 
i i i slope. | slope, I 
i 1 i | dusty. ! 
i i i I i 
g1-------------------- ISevere: iSevere: iSevere: iSlight------------ | Severe: 
Outlook I flooding, | excess sodium. | excess sodium. | | excess sodium. 
| excess sodium. | i | I 
1 1 t 1 ' 
LI l I I I 
92-------------------- i Severe: | Severe: I Severe: I Severe: I Severe: 
Outlook | flooding, | excess sodium. į excess sodium. | erodes easily. | excess sodium. 
| excess sodium. | i i i 
i ! i i i 
938. i i I I | 
Pits i i i i I 
i | i i I 
91-------------------- Moderate: IModerate: iSevere: ¡Severe: iModerate: 
Prosser | dusty. | dusty. | slope. i erodes easily. i thin layer. 
1 1 1 1 1 
I 1 1 I I 
95-------------------- iSlight---------- i Slight ---------- ¡Moderate: ISlight------------ iModerate: 
Quincy i I i slope. i | droughty. 
t 1 1 1 il 
1 i l 1 i 
96-------------------- iModerate: iModerate ¡Severe: ¡Severe iModerate: 
Renslow | slope, | slope, | slope. | erodes easily. i slope. 
i dusty. | dusty. i i i 
1 r 1 il 1 
LI 1 1 I t 
97-------------------- IModerate: ¡Moderate: ¡Moderate: ¡Severe: ¡Slight. 
Renslow i dusty. | dusty. i slope, | erodes easily. | 
i i i dusty. i i 
i i i i i 
98-------------------- IModerate: iModerate iSevere: iSevere: IModerate 
Renslow | slope, | slope, i slope. | erodes easily. | slope. 
| dusty | dusty. i i i 
1 1 1 ' ' 
1 1 i I ü 
99-------------------- iModerate: (Moderate: IModerate: ISevere: iSlight. 
Ritzville | dusty. | dusty. | slope, | erodes easily. I 
I I | dusty. i i 
i I i i i 
(OO sens IModerate: iModerate: iSevere: iSevere: iSlight. 
Ritzville i dusty. i dusty. | slope. | erodes easily. i 
' 1 1 ' 1 
1 1 I 1 1 
101------------------- iModerate: ¡Moderate: iSevere: iSevere: iModerate: 
Ritzville | slope, | slope, i slope. i erodes easily. i slope. 
| dusty. | dusty. I I i 
i İ i i i 
102------------------- i Severe ¡Severe: ¡Severe ¡Severe: iSevere: 
Ritzville slope | Slope. | Slope. i erodes easily. i slope. 
t ' ' ' 
I I i D 


See footnote at end of table. 
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Soil name and 
map Symbol 


Ritzville 


107----------------- -- 
Rıtzvılle Variant 


115%: 
Rubble land. 


Rock outerop. 


116, 
Sapkin 


Rubble land. 


-- وو وت PI‏ 


' 
1 
' 
1 
' 
4 


' 
I 
' 
' 
1 
1 
1 
I 
' 
ü 
' 
1 
i 
i 
' 
' 
` 
İİ 
1 
I 
' 
4 
' 


' 
I 
1 
1 
0 
1 
1 
1 
n 
1 
' 
' 


See footnote at end 


Camp areas 


Picnic areas 


Moderate: 
dusty. 


Moderate: 
slope, 
dusty. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 


slope, 
large stones. 


slope, 


slope, 
depth to rock. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


of table, 


Severe: 
slope. 


Moderate: 
dusty. 


t 

I 

H 

1 

V 

l 

i 

' 

ü 

il 

I 

t 

U 

1 

i 

1 

1 

' 

T 

1 

| 

1 

E 
iModerate: 
i slope, 

i dusty. 

' 

I 

ISevere: 

i slope. 

1 
t 
1 
' 
i 
ül 
D 
' 
1 
t 
I 
1 
1 
i 
L 
4 
1 
1 
T 
i 


Moderate: 
slope. 


Moderate: 
slope, 
large stones. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


1 

LI 

1 

1 

L 

I 

i 

1 

il 

' 

ü 

i 

i Severe: 
{ slope. 
i 
H 
£ 
LI 
1 
1 
LI 
1 
1 


Severe: 
slope. 


small stones. 


large stones, 
slope, 
small stones. 


Severe: 
large stones, 
slope. 


Severe: 
large stones, 
slope. 
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7 7 T 
U 1 i 

! Playgrounds i Paths and trails | Golf fairways 
1 I LI 

' ' 

1 1 

1 1 1 

I l 1 

i i i 

iSevere: iSevere: iSevere: 

| slope. | slope, | slope. 

j | erodes easily. i 

' H il 

I I I 
iModerate: iSevere: ISlight. 

i slope, i erodes easily. i 

| dusty. i i 

i i i 

iSevere: iSevere (Moderate: 
i slope. i erodes easily. i slope. 

y t 1 

: ' ' 

1 I 1 

ISevere: ISevere iSevere: 

i slope. | erodes easily. i slope. 

1 ' t 

LI t I 

ISevere: ISevere ¡Moderate: 
| slope. | erodes easily. i slope. 

1 ! 4 

l 1 i 

ISevere: iSlight----------- ¡Moderate: 
| large stones, | i large stones, 
! slope. I i slope. 

1 LI 1 

LI l 1 

ISevere: iModerate: | Severe: 

I large stones, | large stones, i large stones, 
i slope, | slope, | droughty, 
| small stones. | dusty. | slope. 

il LI T 

' ! I 

ISevere: IModerate: iSevere: 

| large stones, | large stones, | large stones, 
| slope, i slope, i droughty, 
| small stones. | dusty. I slope. 

1 E : 

1 ü 1 

Severe: Moderate: Severe: 

| large stones, | large stones, | slope. 

| slope, | slope, i 

| small stones. | dusty. i 

1 3 ' 

' il LI 

iSevere: ISevere: iSevere 

i slope. | erodes easily. | slope. 

1 ' f 

il I I 

ISevere: iSlight----------- {Slight 

| slope. i i 

i i i 

¡Severe: ISlight-------- ----iModerate: 
I slope i i slope. 

t a 1 

1 t t 

ISevere: IModerate: iSevere: 

i slope. I slope. i slope. 

1 1 1 

M i I 

ISevere: ISevere: ISevere: 

i slope. | slope. i slope. 

i i i 

I / ' 

1 1 LI 

y 1 1 

1 i 1 

i ! i 

1 1 1 

I i 1 

' ' ' 

f i I 

iSevere: iSevere: iSevere: 

í large stones, i large stones, I large stones, 
| slope, | slope. | slope. 

' ' 1 

; ! ! 

' 1 il 

1 1 1 

: : ' 

ül ü I 

LI ' LI 

I u i 

t ' 1 

1 LI 1 

DH p 1 

' ' I 

1 LI 1 

F I ü 

1 ' ' 

1 I y 

y ü 1 

ü l 1 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
m i I i ! i 
Soil name and H Camp areas | Pienic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol i i ' I I 
i 1 i i _ i 5 
1 r 1 1 1 
' 1 l l l 
i i i i i 
119---------------- IModerate: iModerate: iSevere: iSlight----------- iModerate: 
Saydab ! large stones. | large stones.  ; large stones. | | large stones, 
i i | i | thin layer. 
i ' 1 I r 
I LI 1 1 1 
دە‎ 'Severe: ISevere: ¡Severe: ¡Severe: ¡Severe: 
Scoon ! cemented pan. | cemented pan. | cemented pan. | erodes easily. i thin layer. 
' y 1: LI r 
å f. 1 1 1 
121, 122----------- iSevere: Severe: ¡Severe: ISevere: iSevere: 
Seooh | cemented pan. | cemented pan. į slope, | erodes easlly. | thin layer. 
1 i | cemented pan. | ! 
' ' ' 1 0 
i i D ۴ y 
123---------------- iSevere: ISevere: iSevere: iSevere: i Severe: 
Seoon | Slope, i slope, i slope, | erodes easily. | slope, 
| cemented pan. | cemented pan. | cemented pan. | | thin layer. 
y ü 1 5 u 
l 1 LI LI I 
1240------.--------- IModerate: ¡Moderate: ¡Moderate: ¡Severe: (Slight. 
Scooteney | dusty. i dusty. | small stones, | erodes easily. I 
i i | dusty. i i 
i i i i i 
125------.---------- ¡Moderate: ¡Moderate: ¡Moderate: i Severe iSlight. 
Scooteney | dusty. i dusty. i slope, | erodes easily. i 
i i | small stones, | I 
i | | dusty. i i 
! ! | ! ! 
126---------------- iModerate: (Moderate: iSevere: ¡Severe: ¡Moderate: 
Scooteney i slope, | slope, | slope. 1 erodes easily. | slope. 
! dusty. ! dusty. i i i 
1 1 ' t H 
' i 1 1 1 
127---------------- iModerate: IModerate: iSevere: IModerate: iModerate: 
Scooteney | dusty. | dusty. | large stones. | large stones, | large stones. 
i i i I dusty. I 
I i i i ! 
128---------------- iModerate: iModerate: iModerate: (Severe: iModerate: 
Selah i dusty. | dusty. | slope, | erodes easily. i thin layer. 
i i I depth to rock, | ! 
I i I dusty. i i 
i i i i i 
129---------------- ¡Moderate: iModerate: ¡Severe: iSevere (Moderate: 
Selah | dusty. | dusty. i Slope. i erodes easily. i thin layer. 
f: 7 ' ' ' 
I 1 1 D I 
130---------------- ¡Moderate: iModerate: iSevere: iSevere: iModerate: 
Selah i slope, | Slope, | slope. | erodes easily. | slope, 
i dusty. | dusty. i i i thin layer. 
7 2 U ' 0 
I I E LI 1 
131---------------- iSevere: ¡Severe: iSevere: iSevere ¡Severe: 
Selah i slope. | slope. | slope. | erodes easily. i slope. 
1 ' i) 1 1 
LI l 1 LI il 
1322-2-2 کاو وا و وع به‎ Moderate: IModerate: IModerate: iSevere iSlight. 
Shano | dusty. i dusty. i slope, i erodes easily. 
| i | dusty. i i 
i i i i i 
EEE Moderate: Moderate: iSevere: ¡Severe: ¡Slight. 
Shano | dusty. | dusty. | Slope. | erodes easily. 
1 $ 1 1 1 
1 1 i V I 
131---------------- Moderate: Moderate: iSevere: ¡Severe: ¡Moderate: 
Shano I slope, | slope, | slope. | erodes easily. | slope. 
| dusty. | dusty. i i I 
$ LI 1 1 t 
' LI I I i 
کی تا‎ | Severe: | Severe: ISevere: ¡Severe: ¡Severe: 
Shano | slope. | slope. i slope. | erodes easily. | slope. 
1 ! ' £ t 
LI i I l ü 
136---------------- IModerate: IModerate: iSevere: iSevere: iModerate: 
Simcoe i slope, I slope, | slope. | erodes easily. | slope, 
| dusty. î dusty. i i | thin layer. 
3 ' 1 LI L 
1 l 1 1 1 
137---------------- i Severe: | Severe: | Severe: | Severe i Severe: 
Simcoe | slope. | slope. | slope. | erodes easily. | slope. 
1 I ül 1 
1 1 1 1 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


7 
1 
Soil name and i Camp areas Pienic areas Playgrounds Paths and trails Golf fairways 
map symbol i 
' 
i 
1 
| 
138, 139, 140--------- iSevere: Severe: Severe: Severe: Severe: 
Sinloc | excess sodium. excess sodium. excess sodium. erodes easily. excess sodium. 
Y 
I 
1213 dë a 'Severe: Severe: Severe Severe: Severe: 
Sınloc | excess sodium. excess sodium. slope, erodes easily. excess sodium. 
İ excess sodium. 
' 
' 
142------------------- iSevere: Severe; Severe: Severe: Severe: 
Starbuck | depth to rock. depth to rock. slope, erodes easily. thin layer. 
H depth to rock. 
t 
I 
143%: i 
Starbuck------------- ¡Severe: Severe: Severe: Severe: Severe: 
slope, slope, slope, erodes easily, slope, 


depth to rock. thin layer. 


depth to rock. depth to rock. 


Rock outcrop. 


small stones. 


1 i 
1 ' 
i i 
' ' 
V 1 
i I 
' 1 
l D 
i i 
i i 
' 1 
I 1 
1 ' 
f 1 
1 ` 
1 I 
' ' 
I ۱ 
ü ü 
I 1 
i ' 
I ü 
ş 4 
I I 
' t 
1 ' 
r ü 
I 1 
' ' 
t 1 
! i 
' 1 
1 ` 
i i 
' i 
ü l 
I ' 
* I 
' i 
4 $ 
| | 
144%; i i 
Starbuek------------- iSevere: ¡Severe: Severe: ¡Severe:! Severe: 
I slope, ¦ slope, slope, | slope, slope, 
I depth to rock. | depth to rock. depth to rock. | erodes easily. thin layer. 
' 1 1 
r l 1 
Rock outerop. i | I 
' i ' 
LI I I 
135------------- ------ ¡Moderate: ¡Moderate: Severe iModerate: Moderate: 
Sutkin i Slope, | slope, slope. | dusty. large stones, 
I dusty. | dusty. i slope. 
t ' 1 
I 1 LI 
146------------------- ISevere: iSevere: Severe: ¡Moderate: Severe: 
Sutkin i slope. i slope. slope. i slope, slope. 
! ! | dusty. 
1 , 1 
I 1 V 
147, 148-------------- ¡Severe: ¡Severe: Severe: iSevere: Severe: 
Sutkin | slope. i slope. slope. I slope. slope. 
1 1 1 
1 ' ü 
149%: i i i 
Sutkin--------------- ISevere: iSevere: Severe: iSevere: Severe: 
i Slope. i slope. slope. | slope. slope. 
' ' 1 
ü ۱ 1 
Rock outerop. 1 i 1 
y 1 r 
il I t 
150------------------- ıSliıght---------- ISlight---------= iModerate: (81ight------------ iModerate: 
Sutkin Variant l i i large stones, 1 i large stones, 
i i i Slope, | i droughty. 
i i i small stones. | 1 
' , ' 1 1 
D 1 ' 1 l 
151------------------- ¡Moderate: ¡Moderate: i Severe: iModerate: iModerate: 
Taneum | slope, | slope, | slope. | dusty. I slope. 
¦ dusty. | dusty. i i i 
I 1 ' 1 1 
1 1 1 1 l 
152------------------- | Severe: i Severe: ISevere: Moderate: ISevere: 
Taneum i slope. | slope. | slope. | slope, i slope. 
i i i | dusty. H 
i | 1 i i 
153------------------- iSevere: ISevere: iSevere: iSevere: i Severe: 
Taneum i slope. | slope. i slope. i slope. i slope. 
ü t ' ' ' 
ü I 1 ' 1 
154%: i ! 1 1 ! 
Taneum--------------- Moderate: iModerate: ISevere: iModerate: iModerate: 
| Slope, i slope, i slope. i dusty. i slope. 
| dusty. | dusty. i i i 
1 1 ' ' [i 
l 1 I TI 1 
Rock Creek----------- |Severe: ISevere: iSevere: iModerate: iSevere: 
depth to rock. | depth to rock. | large stones, | large stones, | large stones, 
i | slope, | dusty. | droughty. 
' i ' ' 
i ' ; 
1 1 ' l 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


1 1 1 1 1 
1 1 1 1 I 
Soil name and i Camp areas i Pienic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol i i i ! i 
i / i i i 
1 1 ' 1 r 
D D LI i I 
i i i i I 
155------------------- IModerate: iModerate: iSevere: IModerate: iModerate: 
Tekison | slope, i slope, i slope. | dusty. | large stones, 
I dusty. I dusty. i i | droughty, 
i i i i i slope. 
i i i I i 
156------------------- ISlight—--------- ISlight---------- IModerate: i Severe: ISlight. 
Tieton l i | slope. | erodes easily. i 
y $ ' 1 ' 
i t 1 t LI 
157------------------- i Moderate: IModerate: IModerate: ¡Severe: iSlight. 
Tieton | dusty. i dusty. | dusty. | erodes easily. i 
i ' ' ' ' 
l 1 1 l 1 
158------------------- iModerate: IModerate: iModerate: iSevere: iSlight. 
Tieton | dusty. | dusty. | slope, | erodes easily. i 
1 ! i dusty. I i 
i i i i i 
159------------------- ¡Moderate: IModerate: iSevere: iSevere: Slight. 
Tieton i dusty. i dusty. i Slope. i erodes eas1ly. i 
1 ' r 1 ' 
I 1 I I 1 
160------------------- iModerate: iModerate: iSevere: ISevere: IModerate: 
Tieton ì slope, i slope, i slope. i erodes easily. i slope. 
| dusty. i dusty. i i i 
1 1 Y 1 ' 
I I I 1 4 
161------------------- ISevere: iSevere: iSevere: iSevere: iSevere: 
Tieton | slope. I slope. | slope. | erodes easily. I slope. 
1 1 ' ' ' 
l i I 1 i 
162*: i ! i i i 
Tieton--------------- iSevere: ISevere: ¡Severe: iSevere: iSevere: 
| slope. | slope. i slope. | erodes easily. | Slope. 
1 ' 1 t ' 
LI 1 LI 1 i 
Rock outerop. i i i | i 
۱ t LI ü y 
l i I ' £ 
163------------------- ¡Severe: ¡Moderate: iModerate: i Severe: iSlight. 
Toppenish i flooding. | wetness, i wetness, i erodes easıly. i 
| i peres slowly. | peres slowly. | i 
il ' ' H ' 
£ ü TI LI ' 
164. | i i i i 
Torriorthents i i i i i 
1 1 1 i ' 
1 1 i 1 1 
165------------------- ¡Severe: ¡Moderate: ¡Moderate: iSevere: iModerate: 
Track | flooding. | wetness, | small stones, | erodes easily. | droughty. 
1 | peres slowly. | wetness, i i 
i H | peres slowly. 1 i 
! ' H ' ' 
i I ü I ü 
166, 167-------------- | Severe: i Severe: i Severe: i Severe: i Severe: 
Tumae | slope. | slope. i large stones, | slope. | slope. 
i I ! slope, I I 
i i | small stones. | \ 
LI ' ' ' 7 
1 ' t 1 1 
168------------------- iSevere: iSevere: ¡Severe: ¡Severe: (Severe; 
Umapine | flooding, i excess sodium. i wetness, i erodes easily. | excess sodium. 
| wetness, i i excess sodium. | i 
i excess sodium. | H i i 
1 r r ' ' 
i I I I I 
169, 170-------------- ISevere: ISevere: ISevere: ISevere: I Severe: 
Umapine i flooding, | excess sodium. | excess sodium. | erodes easily. | excess sodium. 
! excess sodium. | i i i 
; 1 ' ' ' 
1 I TI TI I 
171------------------ \Severe: |Slight---------- IModerate: iSlight------------ IModerate: 
Wanser | flooding. i i slope, i | droughty, 
I i i flooding. i i flooding. 
1 ' ' ' ' 
1 l 1 l LI 
172------------------- iSlight—--------- iSlight-—--------- iSlight—--------- i Severe: iSlight. 
Warden i i i i erodes easıly. i 
' ' ' ' ' 
1 I i 1 I 
173------—-—————-——------ ISlight---------- ISlight----=------ iModerate: iSevere: iSlight. 
i slope. i erodes easily. i 
' : 
I TI 


Warden i i 
I 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL 


DEVELOPMENT--Continued 


Soil name and 
map symbol 


191----------------- 


T 
I 
H 
1 
' 
I 
f 
i 
T 
1 
1 


' 
' 
1 


' 
' 
7 
1 
' 
I 
' 
1 


n 
1 
' 
' 
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1 
1 
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1 
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' 
1 


1 
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1 
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' 
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I 
' 
I 
١ 
l 
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1 
i 
1 


' 
I 
H 
١ 
' 
I 
' 
i| 


1 
I 
f 
İ 
1 
1 
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1 
d 
i 
1 
1 
I 
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1 1 1 
' l I 1 
Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
' ' 1 1 
I i ! i E 
1 | i | 
i i i i 
Slight---------- iSlight---------- iSevere: iSevere ISlight 
- i { slope. i erodes easily. | 
' d ü 1 
1 1 ' l 
Moderate: ¡Moderate: ¡Severe: ¡Severe: ¡Moderate 
slope. | slope. | slope. | erodes easily. | slope. 
' ' 1 1 
ü l i I 
Moderate: iModerate: IModerate: ISevere: iSlight. 
dusty. i dusty. i dusty. | erodes easily. i 
' 1 ' H 
' 1 ' i 
Moderate: IModerate: Moderate: iSevere: iSlight. 
dusty. i dusty. i slope, | erodes easily. i 
i i dusty. i i 
i i i i 
Moderate: ¡Moderate: ¡Severe: ¡Severe iSlight. 
dusty. | dusty. | slope. | erodes easily. | 
1 ' ' 1 
t 1 1 l 
Moderate: IModerate: iSevere: iSevere iModerate: 
slope, | Slope, i Slope. | erodes easily. | Slope. 
dusty. | dusty. i | | 
1 ' H T 
H 1 1 I 
Severe: ISevere: iSevere: iSevere: ¡Severe: 
slope. | slope. | slope. i erodes easily. i slope. 
' 1 ' 1 
I I 1 l 
Severe: IModerate: iSevere: iModerate: iSevere: 
flooding. i flooding, I small stones, | flooding. | droughty, 
I small stones. | flooding. i | flooding. 
I t ' 1 
l I i I 
Severe: iSlight---------- IModerate: ISl1ght----------—- iSevere: 
flooding. I I small stones. | i droughty. 
t 1 ' ' 
I ü 1 1 
Severe: iModerate iSevere: iSlight------------ ISevere: 
flooding. | small stones. | small stones. | i droughty. 
1 £ y E 
1 l LI I 
Severe: IModerate: ISevere: iModerate: iSevere: 
flooding, | wetness. | wetness. I wetness. i droughty. 
wetness. İ I i i 
i ! i ı 
Severe: ¡Moderate: ¡Moderate: iSevere: (Slight, 
flooding. | wetness, i wetness, i erodes easily. i 
| peres slowly. | peres slowly. | i 
LI 1 1 ' 
D y 1 ü 
Slıght---------- iSlighte--------- iModerate: i Severe: Moderate: 
i i slope, | erodes easily. | thin layer. 
I I depth to rock. | i 
t t , ü 
u 1 I 1 
Moderate: iModerate: iModerate: ISevere: ¡Moderate: 
dusty. | dusty. | slope, | erodes easily. i thin layer. 
| I depth to rock. i i 
1 t 1 ' 
ü 1 1 ü 
Moderate: iModerate: iSevere: iSevere: iModerate: 
dusty. | dusty. i slope. | erodes easily. | thin layer. 
1 1 LI il 
ü ü 1 t 
Moderate: IModerate: iSevere ¡Severe: ¡Moderate: 
slope, | slope, i slope. | erodes easily. i slope, 
dusty. I dusty. i i i thın layer. 
1 1 1 1 
1 1 1 1 
Severe: iModerate: iModerate: iSevere: iModerate: 
flooding. | dusty. | small stones, | erodes easily. | flooding. 
| | flooding, { i 
i i dusty. i i 
i i I i 
Severe: iModerate: ¡Moderate: | SL1ght-----=-==--=- iSlight 
flooding. I wetness. i wetness. i i 
H ' t ' 
4 1 I 1 
Severe: iModerate: ¡Moderate: ¡Severe: iSlight 
floodıng. 1 wetness. | wetness. | erodes easily. i 
' ' ' ' 
Ü I 1 1 
Severe: iSevere: ¡Severe: ISevere: iSevere 
flooding, I wetness. | wetness, i wetness, | wetness, 
wetness. i i flooding. | erodes easily. i flooding. 
1 ' r : 
1 il L 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Absence of an entry indicates that the 


TABLE 11.--WILDLIFE HABITAT POTENTIALS 


[See text for definitions of "good," "fair," "poor," and "very poor." 
, 


soil vas not rated] 


Potential as habitat for-- 


Potential for habitat elements 
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Very 
poor. 


15----------------- 
Carmack 
16-----------------:Poor 
Carmack 

17% 
Carmack----------- |Very 
Cleman 


See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential as habitat for-- 


Open- 


Potential for habitat elemente 


Range- 
land 

wild- 
life 


7 
I 
Wetland! 
wild- i 
life | 


T 
[ 
1 
' 
t 
š 
' 
1 


land 


wild- 
life 


| Wood- 
1 
' 
1 
I 
L 


land 


wild- 
life 


iplants 


1 r r 
LI 1 1 
' 

T 

wood | erous; 


ceousi 
legumesiplantsitrees iplantsi 


¡Wild 
Grassesiherba-iHard- 

' 

! 


and 


iGrain 
and 
iseed 


١ 
H 


lerops 


Soil name and 
map symbol 


' 
D 
i 
-iFair 
1 
i 
' 
1 


Cleman 
Cleman 
Clint 


19, 20-------------iFair 
22-2----------------|Very 


21---------------- 


poor. 


Clint------------- 
Rubble land. 

Cowiche 
Cowiche----------- 

Rock Creek-------- 
Cryumbrepts 
Darland-----------iVery 


30----------------- 
Darland 


238: 
288 
29. 
31%; 


poor. 


Rubble land. 
Esquatzel 
Esquatzel 


poor. 


1 
I 
' 
H 
1 
t 
١ 
1 
i 
i 
1 
1 
H 
l 
١ 
1 
' 
l 
' 
i 
1 
' 


Fiander 
Finley 
Gorskel 


34-----------------:60od 
Fınley 


35-----------------|Poor 
37-----------------iFair 
10-----------------iFair 


Fınley 
11-----------------:Yery 


38, 39-------------iFair 
Fınley 


hat: 


Gorskel-----------|Very 


poor. 


See footnote at end of table. 
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water 
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Wild 
Grassesiherba-iHard- 
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6 
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i 
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i 
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186, 187, 188----- iFair ¡Good ¡Good Good ¡Good {Good Poor ¡Very ¿Good i == [Very loo. 
Willis i i i i i 1 i | poor. | i | poor. | 
i i | i i i i i i i i i 
189--------------- ¡Fair ¡Good ¡Good ¡Good ¡Good ¡Good {Very ¡Very ¡Good | --- ¡Very | === 
Willis i i i | i i | poor. | poor. | i i poor. I 
i i I I i i i i I i i i 
190--------------- ¡Fair ¡Good ¡Good ¡Good (Good {Good 6 ¡Fair ¡Good | --- ¡Fair | --- 
Yak1ma i I i i i I i i i ! i i 
i i i I i i i I i | i i 
191, 192---------- ¡Good {Good ¡Good | === | --- {Good {Good IFair IGood | سه‎ (Fair i ہم‎ 
zillah i i i i i I i ! i İ i i 
' ' ' H ' 1 1 1 LI 1 ' ' 
ü y I 1 ' 1 1 ü ü l ' ' 
193--------------- iFair {Fair ¡Good | --- i --- ¡Good Fair iFaır IFair | === {Fair ¡Good. 
Zillah i i i i i I ! i i i I i 
۶ 1 1 LI 1 LI E ' H 1 H ' 
L 1 y "n l — y il 1 Li 7 i 01 il 
* See description of the map unit for composition and behavior characteristics of the map unit. 


Yakima County Area, Washington 


TABLE 12.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


3 1 
1 LI 
Soil name and | Shallow i Dwellings 
map symbol | excavations | without 
_ E i basements 
i i 
' ' 
l I 
Ts I i 
Aquic Cryandepts | I 
t i 
l I 
2----------------- |Severe: IModerate: 
Ashue I eutbanks cave.| large stones. 
1 ' 
r ü 
3----------------- iSevere: ISevere: 
Bakeoven ١ depth to rock,i slope, 
| slope, I depth to rock, 
¦ large stones. | large stones. 
1 1 
z i 
4------~---------- Moderate: islight--------- 
Bickleton | depth to rock.i 
t ' 
I 1 
5----------------- IModerate: IModerate: 
Bickleton | depth to rock, slope. 
| slope. i 
' 1 
i 1 
6----------------- ¡Severe: iSevere: 
Bocker | depth to rock.i depth to rock. 
' : 
| | 
TË: i i 
Bocker----------- iSevere: iSevere: 
i depth to rock.i depth to rock. 
' ' 
| | 
Jumpe------------ iSevere: iSevere: 
| large stones. | large stones. 
' ' 
8*; ! | 
Bocker----------- iSevere: severe: 
| depth to rock.| depth to rock. 
: 1 
| | 
Sapkın----------- iSevere: jSevere: 
i depth to rock,i slope, 
| large stones, } large stones. 
| slope. i 
i i 
ga: i i 
Bocker----------- ¡Severe: ¡Severe: 
I depth to rock.i depth to rock. 
1 1 
| | 
Sutkin----------- IModerate: [Moderate: 
i large stones. | large stones. 
' ' 
| | 
10---------------- iSevere: iModerate: 
Burke i depth to rock,| depth to rock, 
i cemented pan. | cemented pan. 
1 ' 
1 1 
11---------------- ISevere: IModerate: 
Burke i depth to rock,| depth to rock, 
i cemented pan. | cemented pan. 
' ì 
| | 
12---------------- ISevere: iModerate: 
Burke | depth to rock,{ slope, 
I cemented pan. 1 depth to rock, 
i | cemented pan. 
i ' 
' 1 


See footnote at 


end of table. 


265 


See text for definitions of 


Absence of an entry indicates that the soil was not rated] 


T T 
1 LI 
i Dwellings Small i Local roads Lawns and 
i with commercial | and streets landscaping 
i basements buildings i 
T 1 
' ' 
l ' 
$ ' 
1 1 
' ' 
1 1 
i 1 
iModerate: Moderate: i Severe; Moderate: 
| large stones. large stones. | frost action. droughty. 
' ' 
l 1 
ISevere: Severe: iSevere: Severe: 
| depth to rock,i slope, | depth to rock,ı large stones, 
| large stones, depth to rock,i slope, slope, 
i slope. large stones. | large stones. thin layer. 
' 1 
l ' 
iModerate: Slight--------- iModerate: Slight. 
depth to rock. frost action. 
Moderate: Severe: Moderate: Moderate: 
depth to rock,i slope. slope, slope. 
slope. frost action. 
Severe: Severe: Severe: Severe: 
depth to rock. slope, depth to rock.j small stones, 
depth to rock. large stones. 
Severe: Severe: Severe: Severe: 
depth to rock.| depth to rock.i depth to rock.; small stones, 
large stones. 
Severe: Severe: Severe: Severe: 


large stones. 


Severe: 
depth to 


Severe: 
depth to 
slope, 


Severe: 
depth to 


Moderate: 


rock. 


rock, 


rock. 


large stones. 


Severe: 
depth to 
cemented 


Severe: 
depth to 
cemented 


Severe: 
depth to 
cemented 


I 
1 
i 
I 
1 
1 
' 
t 
1 
$ 
' 
l 
1 
I 
i 
' 
I 
' 
1 
' 
I 
' 
LI 
' 
1 
' 
1 
' 
I 
' 
I 
' 
k 
' 
i 
' 
TI 
' 
LI 
' 
I 
i 
1 
1 
' 
I 
' 
i 
i 
i large stones. 
i 
i 
TI 
' 
1 
' 
l 
' 
' 
' 
b 
' 
LU 
' 
1 
' 
LI 
i 
I 
I 
' 
t 
' 
LI 
' 
LI 
f 
' 
' 
1 
1 
i 
1 
i 
i 
i 
t 
I 
: 
1 
' 
I 
' 
I 


rock, 
pan. 


rock, 
pan. 


rock, 
pan. 


large stones. 


Severe: 
slope, 
depth to 


Severe: 


slope, 
large sto 


Severe: 
depth to 


Moderate: 


rock. 


nes. 


rock. 


large stones. 


Moderate: 
depth to 
cemented 


Moderate: 
slope, 
depth to 
cemented 


Severe: 
slope. 


rock, 
pan. 


rock, 
pan. 


large stones. 


Severe: 
depth to rock. 


Severe: 
slope, 
large stones. 


Severe: 
depth to rock. 


Moderate: 
frost action, 
large stones. 


Severe: 


frost action. 


Severe: 
frost action. 


Severe: 
frost action. 


large stones. 


Severe: 
small stones, 
large stones. 


Severe: 
large stones, 
slope. 


Severe: 
small stones, 
large stones. 


Moderate: 
large stones. 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
slope, 
t 


hin layer. 


266 


Soil name and 
map symbol 


Carmack 


14, 15, 16-------- 
Carmack 


178: 
Carmack---------- I 


' 
I 
Rock outerop. i 
' 
' 
I 


18, 19, 20-------- 
Cleman 


Rubble land. 

2. | 

Cowiche i 
£ 
' 
i 


Cowiche 


26---- Ss ae 1 
Coviche 


Coviche 


28*: 
Cowiche---------- ! 


Rock Creek------ a 

29. 

Cryumbrepts 

Darland d 
I 
g! 

318: 1 

Darland---------- ١ 


Rubble land. 


See footnote at 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


Soil survey 


T T T T T 
l i I D f 
Shallow i Dwellings i Dwellings i Small i Local roads | Lawns and 
excavations | without i with ¦ commercial i and streets | landscaping 
| basements i basements i buildings i H 
1 1 1 1 1 
| | | | | 
Moderate: iModerate: iModerate: iSevere: iModerate: iModerate: 
slope. | shrink-swell, | slope, i slope. i low strength, | slope. 
| slope. | shrink-swell. | | slope, i 
| | i | frost action. | 
1 il I 1 H 
l 1 1 1 1 
Severe: iSevere: iSevere: iSevere: iSevere: ISevere: 
slope. i slope. | slope. i slope. i slope. | large stones, 
i i j i i slope. 
y H 1 i 1 
1 V y t TI 
i i ' ' i 
Severe: ¡Severe: ¡Severe: [Severe: ISevere: ¡Severe: 
slope. | slope. | slope. | slope. | slope. | slope. 
1 il il q 1 
| l l 
+ D 1 I f. 
i i i i i 
Severe: iSevere: i Severe: iSevere: iSevere: iSlight. 
cutbanks cave.| flooding. | flooding. | flooding. i frost action. | 
' ' 1 ' £ 
D 1 1 LI l 
Severe: iSevere: Severe: Severe: iSevere: iModerate: 
eutbanks cave.i flooding. | flooding. i flooding, | frost action. | slope. 
i i | slope. i i 
i i i i i 
Severe: i Severe: i Severe: iSevere: iSevere: iSevere: 
depth to rock,! slope. i depth to rock,i slope. i slope. | slope. 
slope. i I slope. | i i 
i i I i i 
i i I i I 
Severe: ¡Severe: ISevere: iSevere: iSevere: i Severe: 
depth to rock, slope. | depth to rock, slope. | slope. i slope. 
slope. I | slope, | i i 
i i i i i 
1 1 ' r Y 
1 1 1 ü b 
I i i i i 
Severe: iModerate: iModerate: iModerate: iSevere: iSlight. 
cutbanks cave.! shrink-swell. | shrink-swell. | shrink-swell. | frost action. | 
1 ' I 1 ' 
l 1 LU l I 
Severe: iModerate: Moderate: Moderate: iSevere: iSlight. 
cutbanks cave.i shrink-swell. | shrink-swell. | shrink-swell, | frost action. | 
i i | slope. | i 
İ i i i i 
Severe: iModerate: iModerate: ¡Severe: iSevere: Moderate: 
cutbanks cave.i shrink-swell, | slope, | slope. | frost action. | slope. 
| slope. |! shrink-swell. | I i 
1 1 r 1 £ 
1 I 1 1 I 
Severe: (Severe: iSevere: iSevere: iSevere: ISevere: 
cutbanks cave,i slope. i slope. i slope. i slope, I slope. 
slope. i i ' | frost action. | 
i i i i i 
i i i i i 
Severe: iModerate: IModerate: ISevere: iSevere: iModerate: 
cutbanks cave.| shrink-swell, | slope, i slope. | frost action. | slope. 
| slope. |! shrink-swell. | i ! 
' I £ y. 1 
1 1 i Li ü 
Severe: ¡Severe: ISevere: iSevere: iSevere: iSevere: 
depth to rock,i depth to rock,i depth to rock, slope, | depth to rock,i large stones, 
large stones. | large stones. | large stones. | depth to rock,| large Stones. | droughty. 
i i | large stones. | i 
i I i i I 
' ü 1 t I 
i ü 1 1 1 
i i i i | 
i i I i i 
Severe: iSevere: ¡Severe: ¡Severe: ISevere: iSevere: 
slope. | slope. I slope. | slope. | slope. | slope. 
H r 1 1 1 
| | | | 
Severe: ISevere: iSevere: ¡Severe: ISevere: ISevere: 
slope. I slope. i slope. | slope. i slope. | slope. 
ü ü I F ' 
| | | i | 
' ' 7 1 , 
I 1 ۱ t Ü 


end of 


table. 


Yakima County Area, Washington 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 
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j SST 
1 
Soil name and Shallow i Dwellings Dwellings Small 
map symbol excavations | without with commerci 
1 
i 


32, 


Ki == 


Gorskel 


42%; 


Gorskel--------- 


Harwood 


See footnote at 


Severe: 
cutbanks 
wetness. 


Severe: 
cutbanks 


Severe: 


cutbanks cave. 


Severe: 
eutbanks 


Severe: 
eutbanks 


Severe: 
cutbanks 


Severe: 
cemented 


Severe: 
cemented 


Severe: 
cemented 


Severe: 
cemented 


Severe: 
cemented 
slope. 


Severe: 


cemented pan. 


Severe: 
cemented pan. 
Severe: 


cemented pan. 


Severe: 
cemented 


Severe: 
cemented 
slope. 


end of table. 


isevere: 


flooding. 


Severe: 


flooding. 


Moderate: 


Moderate: 
slope. 


Severe: 
cemented 


; 
I 
; 
I 
' 
i 
i 
I 
i 
i 
' 
D 
i 
' 
1 
: 
1 
' 
1 
i 
Ë 
1 
1 
LI 
1 
i 
I 
1 
ü 
i 
r 
1 
i 
I 
f 
1 
i 
E 
1 
i 
1 
! 
1 
i 
i 
I 
i 
r 
4 
1 
1 
i 
i 
i 
iSevere: 
i cemented 
i 
i 
i 
i 
i 
ì 
r 
0 
: 
1 
il 
| 
1 
1 
: 
l 
1 
l 
; 
i 
i 
i 
i 
i 
' 
ü 
i 
' 
I 
: 
LI 
: 
i 
i 
i 
' 
' 
i 
i 
i 
i 
1 
1 
i 
' 
1 
1 
i 
' 
E 
DH 
t 


Severe: 
e 


Severe: 
slope, 
c 


emented 


Severe: 
cemented 


Moderate: 
cemented 


Moderate: 
cemented 


I 
I 
i 
1 
i 
large stones. | 
i 
1 
i 
t 


Severe: 


Severe: 


wetness. 


----- iSlight--------- 
) 


Moderate: 


pan. 


vere: 


pan. emented 


vere: 
emented 


oo 


pan. 


Severe: 


e 
pan, cemented 


Severe: 
cemented 
8 


pan. lope. 


Severe: 
ë 


pan. emented 


Severe: 
pan. cemented 
Severe: 


pan. cemented 


Severe: 
cemented 


Severe: 
cemented 
5 


lope. 


flooding. 


flooding, 


large stones. 


pan. 


pan, 


pan. 


pan. 


pan, 


evere: 
flooding. 


Severe: 


e 
flooding, 


' 
I 

' 

; 
IModerate: 
I large sto 
q 

' 

' 

t 


slope. 


e 
slope, 
e 


Severe: 
slope, 
cemented 


al 


nes. 


pan. 


pan. 


pan. 


pan. 


pan. 


pan. 


1 
LI 
t 
1 
H 
I 
' 
1 
1 
LI 
١ 
1 
1 
1 
' 
l 
' 
l 
n 
ü 
' 
' 
' 
' 
' 
I 
7 
i 
' 
' 
' 
U 
1 
I 
1 
' 
' 
i 

t 
1 

' 

$ 
' 
' 
' 
۱ 
1 
I 
' 

1 
' 
I 
1 

i 

1 
1 

H 
1 
' 
I 
' 
' 
' 
I 
1 
l 
' 
i 
! 
' 
l 
' 
1 
, 
1 
n 
TI 

n 
1 
' 
D 
' 
t 
' 
I 
' 

' 
' 

' 
' 
۱ 
1 
i 
1 
1 
i 

' 
LI 
t 
' 
y 
1 
1 

1 


Local roads 
and streets 


Lawns and 
landscaping 


Severe: 


e 
frost action. 
Severe: 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 


o 
frost action. 


Mo 
slope, 
f 


Severe: 
cemented pan. 


Severe: 


e 
frost action. 


Severe: 
cemented pan, 
frost action. 


Severe: 
cemented pan, 
slope, 
frost action. 


Severe: 
cemented pan, 
frost action. 


Severe: 
frost action. 


Severe: 
frost action. 


action. 


Severe: 
slope, 
frost action. 


Slight. 


Severe: 
excess salt, 
excess sodium. 


Moderate: 
small stones, 
droughty. 


Moderate: 
small stones, 
large stones. 


Moderate: 
small stones, 
droughty. 


Moderate: 
small stones, 
droughty. 


Moderate: 
small stones, 
droughty, 
slope. 


Severe: 
large stones, 
thin layer. 


Severe: 
large stones, 
thin layer. 


Moderate: 
slope, 
thin layer. 


Severe: 
thin layer. 


Severe: 
slope, 
thin layer. 


Severe: 
large stones, 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
slope, 
thin layer. 


Severe: 
slope. 


268 Soil survey 
TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 
I i i i I i 
Soil name and | Shallow i Dwellings I Dwellings i Small I Local roads | Lawns and 
map symbol | excavations | without i with i commercial i and streets | landscaping 
! i basements i basements i buildings L 
1 1 TI 1 1 1 
| | ! | 
1 1 1 1 I ' 
50*: i i i i i i 
Harwood---------- ¡Severe: ¡Moderate: ¡Severe: ¡Moderate: ¡Severe: ¡Moderate: 
| cemented pan. | cemented pan. | cemented pan. | cemented pan. i frost action. | thin layer. 
1 1 1 1 1 LI 
l ' l ۱ 1 1 
Burke------------ iSevere: IModerate: iSevere: IModerate: ¡Severe: ¡Moderate: 
| depth to rock,i depth to rock,i depth to rock,i depth to rock,| frost action. | thin layer. 
| cemented pan. | cemented pan, | cemented pan. | cemented pan. | i 
1 ' ' 1 1 ' 
l 1 1 1 I 1 
Wiehl------------ iModerate: iSlight--------- iModerate: iSlight--------- Severe: iModerate: 
I depth to rock. | depth to rock, i frost action. | thin layer. 
H ' 4 ' t H 
i LI 1 i ' ü 
51%: i i i I i i 
Harwood---------- iSevere: iModerate: ¡Severe: ¡Moderate: iSevere: iModerate: 
| cemented pan. | cemented pan. | cemented pan. | slope, | frost action. | thin layer. 
! i f I cemented pan. i İ 
r y I 1 ' 1 
1 1 I 1 il H 
Burke------------ ISevere: iModerate: ¡Severe: ¡Moderate: ISevere: ¡Moderate: 
I depth to rock,| depth to roek,; depth to rock,i slope, i frost action. | thin layer. 
| cemented pan. | cemented pan. | cemented pan. | depth to rock, i 
i i | | cemented pan. | i 
1 1] DH 1 1 : 
I 1 ü i 1 1 
Wiehl------------ iModerate: iSlight------- --iModerate: ¡Moderate: iSevere: iModerate: 
i depth to rock.| I depth to rock.| slope. i frost action. | thin layer. 
1 1 y 1 ' ' 
1 l ü 1 1 D 
52%: i i i i i i 
Harwood---------- iSevere: iModerate: ISevere: iSevere: ¡Severe: ¡Moderate: 
| cemented pan. | slope, | cemented pan. ¡ slope. I frost action. | slope, 
i | cemented pan. | i i i thin layer. 
I 1 ' ' i LI 
1 l ' ' $ y 
Burke------------ ¡Severe: ¡Moderate: ¡Severe:; iSevere: ¡Severe: ¡Moderate: 
i depth to rock, slope, i depth to rock,| slope. i frost action, | slope, 
| cemented pan. | depth to rock, I cemented pan. | i i thin layer. 
H i cemented pan. i i i i 
: ' ' ' : ' 
1 1 I 1 1 LI 
Wienl------------ ¡Moderate: ¡Moderate: ¡Moderate: iSevere: iSevere: iModerate: 
| depth to rock,{ slope. | depth to rock, slope. i frost action. | slope, 
| slope. i | slope. i i i thin layer. 
' t 1 y 1 ' 
I ٤ I 1 1 
53%, 54%: i i i i ı i 
Harwood---------- iSevere: iSevere: iSevere: severe: iSevere: iSevere: 
| cemented pan, | slope. i cemented pan, | slope. | slope, i slope. 
| Slope. i i slope. i i frost action. | 
1 LI 1 1 ' 1 
t I 1 V LI ü 
Burke------------ iSevere: iSevere: iSevere: iSevere: iSevere: (Severe; 
| depth to rock,} slope. | depth to rock,| slope. | slope, | slope. 
| cemented pan, | | cemented pan, | i frost action. | 
| slope. i i slope. i i i 
i i i i i i 
Wiehl------------ iSevere: iSevere: iSevere: iSevere: iSevere: ¡Severe: 
I slope, i slope. i slope. i slope. I slope, i slope. 
i i i i | frost action. | 
i i i İ i i 
55% i i i ! i i 
Harwood---------- iSevere: iSevere: iSevere: iSevere: iSevere: iSevere: 
| cemented pan, | slope. | cemented pan, | slope. | slope. i slope. 
| slope. i | slope. ١ i i 
' 1 2 1 r Ç+ 
1 LI 1 1 1 4 
Burke------------ ¡Severe: ISevere: iSevere: ISevere: ISevere: ISevere: 
| depth to rock,| slope. I depth to rock,; slope. i slope, i slope. 
) cemented pan, i I cemented pan, 1 i frost action. | 
! slope. ! i slope, i | i 
i i i i | i 
Wiehl------------ iSevere: iSevere: ¡Severe: iSevere: iSevere: iSevere: 
i slope. i slope. i slope. i slope. i slope, i slope. 
i i 1 i I frost action. | 
i i | i | i 
56%: i i I i i i 
Harwood---------- ¡Severe: ¡Moderate: ¡Severe: ¡Severe iSevere: iModerate: 
| cemented pan. | slope, | cemented pan. | slope | frost action. | slope, 
i i cemented pan. | i i i thin layer. 
il ' LI y 1 ' 
I 1 1 1 1 I 


See footnote at end of table. 
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| ' | H / I 
Soil name and | Shallow i Dwellings i Dwellings i Small i Local roads | Lawns and 
map symbol | excavations | without i with i commercial i and streets | landscaping 
i i basements 1 basements i buildings f 
EN. 1 T H i i 
t i i I i i 
568: i i i i i i 
Gorst----------- iSevere Severe: ¡Severe: ¡Severe: (Severe: iSevere: 
i cemented pan. | cemented pan. | cemented pan. i slope, | cemented pan, | large stones, 
١ i i I cemented pan. | frost action. | thin layer. 
i i i i i i 
57--------------- iSlight--------- iSlight-—-------- iSlight—-------- iSlight—-------- iSlight-—-------- iSlight. 
Hezel i | t i I i 
i i i 1 i 1 
58--------------- iModerate: ¡Moderate: iModerate: iSevere: iModerate: iModerate: 
Hezel i slope. | slope. | slope. | slope. i slope. i slope. 
1 ' 
U 1 
59, 60, 61, 62, ' ! 
63-------------- ISevere: Severe: ISevere: Severe: Severe: Severe: 
Jumpe | large stones, slope, I slope, slope, slope, large stones, 
| slope. large stones. large stones. large stones. large stones. slope. 
1 
1 
64%: i 
Jjumpe----------- ¡Severe: Severe: Severe: Severe: Severe: Severe: 
large stones, slope, slope, slope, slope, large stones, 


T1 


72, 


74, 
MeDan1el 


T6*: 


MeDaniel-------- 


Rock Creek------ 


slope. 


1 
I 
' 
' 
' 
l 
' 
l 
i 
' 


(Severe: 

i slope. 

' 

LI 

(Severe: 

i wetness. 
i 
' 
I 


iSevere:;: 


depth to 


i rock, 
| slope. 

+ 

U 

' 


rock, 


cave. 


iSevere: 


cutbanks cave. 


IModerate: 

! too clayey, 

i large stones, 
i slope. 

t 

' 

ISevere: 


slope. 


ISevere: 

i slope. 

1 

LI 

¡Severe: 
depth to rock, 
large stones, 


' 
' 
i 
i slope. 
: 
LI 


See footnote at end of table. 


large stones. 


Severe: 
slope. 

Severe: 

flooding. 


Severe; 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


flooding. 


Severe: 
flooding. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock, 


l 
ì 
t 
' 
I 
' 
1 
' 
I 
' 
I 
' 
1 
' 
Ü 
i 
' 
1 
! 
1 
D 
t 
1 
' 
TI 
H 
i 
i 
t 
1 
' 
' 
' 
1 
i 
i 
t 
1 
' 
1 
' 
r 
1 
i 
I 
l 
1 
i 
i 
iSevere: 
' 
I 
' 
I 
' 
V 
i 
1 
f 
' 
ü 
' 
I 
' 
ü 
: 
I 
' 
I 
i 
: 
D 
i 
i 
i 
' 
LI 
i 
i 
' 
il 
1 
1 
' 
D 
' 
1 
' 
1 
il 
1 
1 
I 
1 
I 
i 
i large stones. 
' 

ü 


large stones. 


Severe: 
slope. 
Severe: 
flooding, 
wetness. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
s 


lope. 


rock, 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 

depth to rock, 
slope, 

large stones. 


large stones. 


Severe: 

slope. 
Severe: 
flooding. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 

Severe: 


e 
flooding. 


Severe: 


e 
flooding. 


Severe: 


e 
shrink-swell, 
s 


slope, 
depth to rock, 
large stones. 


large stones. 


Severe: 
slope. 


Severe: 
low strength, 
frost action. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


flooding. 


Severe: 
flooding. 


Severe: 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
depth to rock, 
slope, 


I 
“ 
' 
a 
I 
' 
' 
: 
ü 
' 
i 
' 
D 
' 
' 
i 
I 
H 
' 
1 
i 
i 
i 
i 
t 
1 
: 
1 
' 
1 
' 
' 
: 
l 
1 
l 
i 
i 
; 
i 
t 
I 
LI 
I 
i 
I 
t 
! 
iSevere: 
i 
i 
: 
i 
' 
1 
' 
1 
3 
I 
' 
' 
i 
TI 
' 
| 
: 
1 
' 
I 
' 
l 
t 
' 
' 
' 
' 
I 
i 
t 
' 
1 
' 
$ 
: 
M 
+ 
1 
' 
1 
f 
t 
1 
I 
' 
E 
' 
i 
| large stones. 
i 

1 


slope. 


Severe: 
slope. 


Moderate: 
excess salt, 
wetness. 


Severe: 
slope, 
thin layer. 


Severe: 
thin layer. 


Moderate: 
droughty, 
flooding. 


Moderate: 
large stones, 
droughty, 
flooding. 


Moderate: 
large stones, 
droughty, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 

large stones, 
droughty, 
slope. 
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


1 
I 
Soil name and i Shallow 
map symbol i excavations 
1 
| 

77--------------- (Slıght----- ---- 

Meystre i 
1 
LI 
i 

78--------------- ¡Severe: 

Meystre i slope. 
i 
i 

79--------------- | Severe: 

Mikkalo | depth to rock. 
I 
i 

80-------------- ~- | Severe: 

Mikkalo i depth to rock. 
1 
1 
1 
' 

81--------------- iSevere: 

Mikkalo i depth to rock, 
¦ slope. 
' 

t 
82---------------- ISevere: 

Mippon | cutbanks cave, 
| large stones. 
' 

' 

83--------------- ISevere: 

Moxee I depth to rock, 
| cemented pan. 
1 

84---------------- iSevere: 

Moxee | depth to rock, 
i cemented pan, 
| slope. 

t 
1 

85--------------- ¡Severe: 

Moxee | depth to rock, 
| cemented pan, 
| slope. 

H 
t 
86--------------- iSevere: 

Naches | cutbanks cave. 

' 
I 
87, 88, 89------- ISevere: 

Naxing | slope. 
i 
i 

90---------------- ISevere: 

Odo | slope. 
' 

H 
91, 92------------ |Severe: 

Outlook | wetness. 
i 
i 

93%. i 

Pits i 
1 

g4--------------- iSevere: 

Prosser | depth to rock. 
| 

95--------------- ¡Severe: 

Quincy | cutbanks cave. 
1 
1 

96--------------- iModerate: 

Renslow i slope. 

' 

1 
97------- -------- İModerate: 
Renslov depth to rock. 


See footnote at end of table. 


' 
LI 
1 
i 
H 
V 
7 
i 
' 
1 
n 
I 
' 
! 
r 
1 
t 
t 
' 
' 
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I 
' 
' 
t 
1 
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I 
1 
i 
1 
1 
1 
I 
' 
I 
0 
' 
' 
[ 
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' 
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' 
1 
1 
l 
' 
' 
' 
7 
' 
l 
' 
1 
1 
1 
1 
I 
١ 
1 
' 
1 
' 
I 
] 
I 
I 
i 
H 
I 
1 
1 
' 
1 
' 
i 
r 
1 
' 
1 
1 
1 
1 
H 
1 
I 
+ 
I 
1 
t 
' 
' 
' 
I 
1 
1 
' 
' 
' 
TI 
' 
1 
t 
i 
' 
' 
I 
I 
' 
I 
' 
' 
t 
1 
n 
i 
' 
1 
1 
1 
t 
i 
' 
1 
' 
' 
' 
İ 
1 
1 
' 
' 
' 
1 
' 
I 


Dwellings 
without 
basements 


Moderate: 
shrink-swell. 


Severe: 
slope. 


Moderate: 
depth to rock. 


Moderate: 
slope, 
slope, 


Severe: 
slope. 


Severe: 
flooding, 
large stones. 


Moderate: 
slope, 
depth to rock, 
cemented pan. 


Severe: 
slope. 


Severe: 
flooding. 


Moderate: 
depth to rock. 


Moderate: 
slope. 


Dwellings 
vith 
basements 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 


' 
' 
i 
1 
1 
' 
! 
T 
1 
' 
V 
i 
i 
£ 
I 
1 
1 
] 
LI 
t 
I 
1 
i 
; 
i 
1 
l 
1 
1 
' 
I 
I 
l 
' 
' 
T 
l 
i 
i 
i 
' 
1 
i 
| slope. 
i 
i 
i 
i 
H 
D 
' 
I 
' 
1 
h 
1 
' 
1 
i 
t 
y 
i 
TI 
1 
I 
! 
i 
i 
i 
Li 
i 
' 
I 
' 
1 
' 
i 


Severe: 
flooding, 
large stones. 


Severe: 
depth to rock, 
cemented pan. 


Severe: 

depth to rock, 
cemented 
slope. 


e 
depth to rock, 
e 
s 


' 
TI 

' 

l 

' 

1 

1 

I 

' 

I 

1 

I 

1 

i 

' 

l 

I 

ISevere: 

i flooding, 
| wetness. 
' 
1 
1 
i 
' 
1 
' 
1 
1 
E 
1 
1 
1 
1 
' 
' 


Severe: 


e 
depth to rock. 


Moderate: 
depth to rock. 


commercial 
buildings 


shrink-swell, 


depth to rock. 


large stones. 


Soil survey 


lope. 


Moderate: 
depth to rock, 
frost action. 


vere: 
lope. 


uo 


Severe: 
flooding, 
large stones. 
Severe: 


e 
frost action. 


e 
slope, 
fi 


vere: 
lope, 
rost action. 


c5 OD 


i Severe: 
i frost action. 


e 
slope, 
f 


action. 


e 
frost action. 


¡Severe: 
| frost action. 


Local roads Lawns and 
and streets landscaping 
Severe: Slight. 
low strength. 
Severe: Severe 
low strength, slope. 
8 


oderate: 
slope, 
thin layer. 


e 
large stones, 
droughty. 


vere: 
hin layer. 


to 


Severe: 
slope, 
t 


hin layer. 


Severe: 

large stones, 
slope, 

t 


hin layer. 


e 
excess sodium. 


Moderate: 


o 
thin layer. 
iModerate: 
droughty. 


1 
¡Moderate: 
| slope. 
i 
1 
1 
1 
l 
‘ 
ü 


Slight. 
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


Local roads 
and streets 


Severe: 
frost action. 


ISevere: 
frost action. 


evere: 
frost action. 


evere: 
frost action. 


' 
i 

' 

I 

' 

۱ 

' 

i 

I 
is 
' 

' 

' 

1 

i slope, 
' 

i 

t 


Severe: 
slope, 
frost action. 


Moderate: 
slope, 
frost action. 


Moderate: 
slope, 
frost action. 


depth to rock, 
slope, 
large stones, 


Severe: 
depth to rock, 
slope, 
large stones. 


slope, 


evere: 
low strength, 
shrink-swell. 


evere: 
low strength, 
shrink-swell. 


Severe: 

low strength, 
slope, 
shrink-swell. 


T 1 
LI D i 1 
Soil name and | Shallow i Dwellings i Dwellings İ Small 
map symbol i excavatıons | without i vith | commercial 
i 1 basements i basements 1 buildings 
0 3 T 1 — 
1 I i 1 
98---------------- iModerate: iModerate iModerate: iSevere: 
Renslow | depth to rock, | slope. | depth to rock, slope. 
i slope. I I slope. i 
' £ £ 1 
i i I i 
[p —— !Slight--------- (Slight--------- (Slight--------- !Slight--------- 
Ritzville i I i i 
ü I r 1 
1 I I f 
100--------------- iSlight--------- iSlıght--------- iSlight--------- IModerate: 
Ritzville I | i t slope. 
t 1 1 i! 
D 1 t 1 
101--------------- iModerate: iModerate: (Moderate ۱۹۷۰۶ 
Ritzville | slope. i Slope. i slope. | Slope. 
t ' , 1 
i) I 1 I 
102, 103---------- ISevere: ¡Severe: ¡Severe: ¡Severe: 
Ritzville i slope. | slope. | slope. | slope. 
y 1 1 1 
| 
104--------------- iModerate: iSlight--------- iModerate: iSlight--------- 
Ritzville i depth to rock.i | depth to rock.| 
1 ' ' ' 
1 I 1 I 
105--------------- iModerate: iModerate: IModerate: iSevere: 
Ritzville I depth to rock,i slope. | depth to rock,i slope. 
| slope. i | slope. i 
' ' LI 1 
I I LI ' 
106--------------- i Severe: iSevere; i Severe: iSevere: 
Ritzville i slope. i slope. i slope. i slope. 
1 y y 1 
| | | | 
107--------------- IModerate: iModerate: ¡Moderate: ¡Severe: 
Ritzville Variant; slope. i slope. i slope. i slope. 
' ' 1 : 
! i ! 
108--------------- IModerate: iModerate: ¡Moderate: ¡Severe: 
Ritzville Varianti slope. | slope. | slope. i slope. 
2 ' d ' 
! ! I 
109--------------- iSevere: ¡Severe: ¡Severe: ¡Severe: 
Rock Creek | depth to rock, | slope, i depth to rock,i slope, 
| large stones, | depth to rock,| slope, i depth to rock, 
| slope. | large stones. | large stones. | large stones. 
1 I 1 ' 
1 i b 1 
1108: i i i i 
Rock Creek------- i Severe: i Severe: iSevere: iSevere: 
i depth to rock, slope, | depth to rock,i slope, 
| large stones, | depth to rock,i slope, | depth to rock, 
i Slope. i large stones. | large stones. ¡ large stones. 
' ' i n 
1 TI I“ ' 
Clint------------ iSevere: iSevere: iSevere: iSevere: 
i depth to rock,i slope. i depth to rock,i slope. 
¦ slope. i i slope. i 
' ' ' y 
1 1 l D 
Simeoe----------- iSevere: isevere: iSevere: iSevere: 
I depth to rock,i slope. i depth to rock,i slope. 
| slope. i | Slope. i 
' ' ' 1 
I I I D 
111--------------- iModerate: iSevere: ¡Severe: ¡Severe: 
Roza i too clayey. I shrink-swell. | shrink-swell. | shrink-swell. 
LI 1 $ 1 
! ! ! | 
112--------------- iModerate: iSevere: iSevere: ISevere 
Roza | too clayey, I shrinkeswell. | shrink-swell. | shrink-swell, 
| slope. i i i slope. 
ü ' 1 t 
1 1 ' 1 
113, 114---------- iSevere: ¡Severe: ¡Severe: ¡Severe 
Roza i slope. I shrinkeswell, | slope, | shrink-swell, 
i i slope. i shrink-swell. | slope. 
H t LI ' 
: ' i : 
i LI I 1 
See footnote at end of table. 
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Lawns and 


' 
' 
1 
i landscaping 
' 

i 

T 

' 

' 

ü 

t 


Moderate: 
s 


Slight. 
Moderate: 
s 


Se 
5 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


large stones, 
slope. 


Severe: 

large stones, 
droughty, 
slope. 


Severe: 
large stones, 
droughty, 
slope. 
Severe: 
slope. 


Severe: 
slope. 


Slight. 


Moderate: 
slope. 


Severe: 


ü 
: 
1 
i 
1 
' 
i 
1 
r 
1 
' 
1 
i 
i 
' 
1 
i 
i 
i 
f 
1 
i 
i 
' 
I 
f 
1 
' 
i 
' 
I 
' 
I 
' 
y 
: 
I 
' 
1 
i 
i 
I 
i 
' 
I 
' 
1 
I 
iModerate: 
! 
1 
i 
i 
' 
LI 
i 
1 
' 
1 
i 
1 
i 
I 
I 
1 
på 
I 
1 
ü 
' 
l 
t 
LI 
1 
D 
; 
I 
LI 
1 
+ 
; 
; 
TI 
L 
l 
i 
D 
' 
1 
I 
0 
i 
ü 
i 
i 
i 
1 
1 
1 
i 
1 
1 
' 
i 
' 
1 
i 
i slope. 
i 
' 
1 
t 
LI 
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Soil name and 
map symbol 


11557: 
Rubble land. 


Rock outerop. 


120, 121 
Scoon 


124, 125 
Seooteney 


See footnote 


-{Slight 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


y 
i 
H Shallow Dwellings 
| excavations without 
1 basements 
1 
u 
ü 
ü 
' 
1 
' 
I 
' 
' 
í 
! 
- (Severe: Severe: 
depth to rock,i slope, 


t 

i large stones, 
i slope. 
i 

' 

I 

' 

1 


Severe: 
| depth to rock, 
| large stones, 

| Slope. 
! 
1 
1 


rock. 


| depth to 
1 
l 
1 


-iSevere: 

| depth to 
i cemented 
1 

1 


-iSevere: 
depth to 
cemented 


slope. 


-iModerate: 
i slope. 


i 
i 
-iSevere: 
| depth to 
| cemented 
I 


-iSevere: 
depth to 


cemented 


-jSevere: 

| depth to 
i cemented 
' 
I 
1 


1 
-iSevere: 
| depth to 
¦ cemented 
| slope. 
H 
D 


-iSlight 


at end of table. 


largë stones. 


Severe: 
slope, 
large stones. 


Moderate: 
depth to rock, 
large stones. 


Severe: 
cemented pan. 


Severe: 
cemented pan. 


Severe: 
slope, 
cemented 


M 


Moderate: 
shrink-snell, 
depth to rock. 


Moderate: 
shrink-swell, 
depth to rock. 


Moderate: 
shrink-swell, 
slope, 
depth to rock, 


Dwellings 
with 
basements 


Severe: 

depth to rock, 
slope, 

large stones. 


1 

1 

i 
1 

ü 

/ 

1 

I 

' 

I 

7 

1 

1 

ü 

: 
TI 

' 

U 

1 

$ 

I 

I 

t 

I 

I 

I 

1 

I 

1 

! 
iSevere: 
| depth to rock, 
i slope, 
| large stones. 
' 
£ 
I 
1 
1 
i 
' 
1 
1 
' 
D 
: 
' 
i 
t 
I 
' 
I 
' 
' 
' 
1 
' 
i 
' 
' 
' 
t 
' 
I 
' 
y 
h 
1 
t 
1 
' 


rock. 


Severe: 
depth to 
cemented 


Severe: 
depth to 
cemented 


Severe: 
depth to 
cemented 
slope. 


evere: 
depth to 
c 


1 
1 
' 
1 
' 
I 
LI 
1 
I 
I 
' 
l 
1 
i 
LI 
l 
' 
i 
' 
' 
D 
is 
I 
| cemented 
' 

LI 

' 

TI 

' 

' 

t 

LI 

' 

TI 

t 

1 


large stones. 


Severe: 
slope, 
large stones. 


Moderate: 
depth to rock, 
large stones. 


Severe: 
cemented pan. 


Severe: 
slope, 
cemented pan. 


Severe: 
slope, 
cemented 


Moderate: 
shrink-swell, 
depth to rock. 


| 

i 

' 

TI 

' 

! 
iModerate: 
i shrink-swell, 
i slope, 

| depth to rock. 
l 

I 

l 

1 

0 

i 

1 

i 

t 

I 

1 

1 

LI 

1 

1 

l 

i 

i 

i 


Severe: 
slope. 


large stones. 


7 
I 
LI 
l 
: 
1 
' 
1 
T 
l 
il 
1 
1 
1 
DH 
1 
1 
1 
i 
' 
' 
1 
ı 
1 
f 
' 
t 
' 
' 
' 
ISevere: 
i slope, 
I large stones. 
i 
' 
LI 
' 
D 
' 
1 
i 
1 
i 
1 
3 
1 
' 
1 
' 
' 
' 
I 
' 
TI 
' 
t 
1 
I 
' 
1 
4 
l 
' 
i 
' 
H 
: 
I 
' 
1 
' 


Moderate: 
depth to rock, 
frost action. 


Severe: 
cemented pan. 


Severe: 
cemented pan. 


Severe: 
cemented pan, 
slope. 


iSevere: 


frost action. 


vere: 


f 
' 
i 
¡Se 
| frost action. 
: 


Severe: 
low strength, 
f 


rost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 

low strength, 
slope, 

frost action. 


i frost action. 
' 
1 


Soll survey 
Small Local roads Lawns and 
commercial and streets landscaping 
buildings 
Severe: Severe: Severe: 
slope, slope, large stones, 


slope. 


Severe: 
large stones, 
slope. 


Moderate: 
large stones, 
thin layer. 


Severe: 
thin layer. 


Severe: 
thin layer. 


Severe: 
slope, 
thin layer. 


Slight. 
Moderate: 


slope. 


Moderate: 


° 
large stones. 
Moderate: 


thin layer. 


Moderate: 
thin layer. 


Moderate: 
slope, 
thin layer. 


Severe: 
slope. 


Slight. 
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D 1 1 1 € 1 
ü y i ü ü i 
Soil name and | Shallow i Dwellings i Dwellings l Small i Local roads | Lawns and 
map symbol I excavations i without i with i commercial | and streets | landscaping 
i I basements i basements i buildings H 1 
r 1 n ' ' 1 
! i ! | ! ! 
133--------------- iSlight-—------- iSlight--------- iSlight--------- iModerate: iSevere: iSlight. 
Shano i i i | slope. i frost action. i 
1 H 1 ' ' 1 
1 I f r 4 i 
134~------~~------- iModerate: iModerate: Moderate: iSevere: ¡Severe: IModerate: 
Shano i slope. i slope. | slope. | slope. I frost action. | slope. 
y y y [i ' 1 
I i 1 LI 1 l 
135--------------- iSevere: iSevere: iSevere: iSevere: iSevere: |Severe: 
Shano | Slope. | slope. | slope. i slope. I Slope, | slope. 
i i 1 i I frost action. i 
1 ' 1 1 1 H 
1 LI 1 1 1 i 
136--------------- ¡Severe: iModerate: (Severe: ISevere: ISevere: iModerate: 
Simeoe | depth to rock.) shrink-swell, | depth to rock.) slope. | frost action. | Slope, 
i i slope, i l İ | thin layer. 
i ٢ depth to rock.i i 1 i 
' ' ' LI 1 £ 
1 1 1 1 I TI 
137--------------- ISevere: iSevere: iSevere: iSevere: iSevere: iSevere: 
Sımcoe i depth to rook,ı slope. i depth to rock, slope. i slope, i slope. 
i slope. i | slope. | | frost action. | 
y : 1 ül ü I 
å 1 1 1 d 1 
138, 139, 140----- iSevere: IModerate: ISevere: ¡Moderate: ¡Severe: i Severe: 
Sinloc | eutbanks cave,i wetness. | wetness. | wetness. i frost action. í excess sodium. 
| wetness. i i i i i 
i i ' i ! i 
141--------------- iSevere: iModerate: |Severe: IModerate: iSevere: i Severe: 
Sinloc | eutbanks cave,i wetness. | wetness. | wetness, | frost action. | excess sodium. 
| wetness. ' I | slope. l i 
y ' H ' 4 1 
I 1 l 1 i 1 
142--------------- iSevere: iSevere: ISevere: iSevere: iSevere: iSevere: 
Starbuck | depth to rock.i depth to rock.i depth to rock. slope, | depth to rock, thin layer. 
i i i I depth to rock.) frost action. | 
1 1 1 ' ' ' 
l I I 1 LI LI 
143%, 144%; i i i i i i 
Starbuck--------- (Severe: iSevere: ¡Severe: iSevere: ISevere: ISevere: 
| depth to rock,i slope, | depth to rock, slope, | depth to rock,i slope, 
| Slope. i depth to rock.) slope. | depth to rock. slope, | thin layer. 
i 1 ! ! | frost action. | 
i i i i i i 
Rock outcrop. I i i i | i 
$ 1 1 H “ ' 
i t 1 I u ' 
145--------------- ¡Moderate: ¡Moderate: ¡Moderate: ¡Severe: ¡Moderate: ¡Moderate: 
Sutkin I large stones, | slope, i slope, | slope. i slope, i large stones, 
| slope. | large stones. | large stones. | i frost action, i slope. 
i i i i | large stones. | 
H 1 ' 1 t ' 
' I 1 i ü ü 
146, 147, 148----- iSevere: iSevere: iSevere: iSevere: iSevere: ¡Severe: 
Sutkin | Slope. | Slope. | slope. i slope. i Slope. I slope. 
t y ' ' ` I 
' ' 1 1 1 iş 
1498: i i ! ! i I 
Sutkin----------- ISevere: iSevere iSevere: iSevere: iSevere: ISevere: 
| slope. | slope | slope. i slope. i slope. | slope. 
1 y il ' ' ' 
i 1 I 1 ü ü 
Rock outerop. | I i i i i 
1 ` ' ' ' ' 
l LI 1 I I I 
150--------------- ISlight-—-------- iSlight—-------- iSlight------- e= {Slight --------- iModerate: iModerate: 
Sutkin Variant I i i i | frost action. | large stones, 
' i i i i i droughty. 
1 i i i I i 
151--------------- iModerate: Moderate: iModerate: | Severe iSevere: iModerate: 
Taneum i slope. | shrink-swell, | slope, i slope. I low strength. | slope. 
1 | slope. | shrink-swell. | i ١ 
' ' 1 ' ' 1 
1 1 1 1 l TI 
152, 153---------- ISevere: ISevere: ISevere: ISevere: iSevere: iSevere: 
Taneum slope. i slope. i slope. I slope. I Low strength, | slope. 
1 | 1 I slope. i 
1 i? I 1 
$ 1 f ' D 
r 1 LI I D 


See footnote at end of table. 
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


See footnote at 


end of table. 


“ui | ES | 
Soil name and | Shallow i Dwellings i Dwellings i Small 
map symbol i excavations | without i with | commercial 
H | basements i basements i buildings 
i I i I 
' 1 t il 
I 1 I I 
154%: i I i i 
Taneum--------- (Moderate: iModerate: iModerate: iSevere: 
i Slope. i shrink-swell, | slope, i slope. 
i | slope. | shrink-swell. | 
1 ' : ' 
TI u t I 
Rock Creek----- iSevere: iSevere: ISevere: [Severe: 
I depth to rock,i depth to rock,i depth to rock, i slope, 
I large stones. | large stones. | large stones. | depth to rock, 
H i i i large stones. 
LI 1 H LI 
I I 1 i 
155------------- iModerate: iModerate: iModerate: |Severe: 
Tekison I too elayey, i shrınk-svell, | slope, i slope. 
I large stones, | slope, i shrink-swell, i 
| slope. | large stones. | large stones. | 
ü ü ü ü 
I TI 1 TI 
156, 157, 158-----iModerate: iModerate: IModerate: IModerate: 
Tieton | depth to rock. ( shrink-swell. | depth to rock,i shrink-swell. 
| i | shrink-swell. | 
' ' r ' 
1 ül I I 
159------------- ¡Moderate: iModerate: IModerate: Moderate: 
Tieton I depth to rock. shrink-swell. | depth to rock,i shrink-swell, 
i i I shrink-swell. | slope. 
' ' ' ' 
1 1 ü I 
160------------- iModerate: iModerate: IModerate: ISevere: 
Tieton i depth to rock,i shrink-swell, í depth to rock,i slope. 
i slope. i slope. | slope, i 
i i | shrink-swell. | 
H ' 1 ' 
“ ' b 1 
161------------- ¡Severe: ¡Severe: ¡Severe: ¡Severe: 
Tieton i Slope. j slope. i slope. I slope. 
1 ' ' ' 
, ' 1 ' 
1 1 1 TI 
I ' 1 1 
1 1 I 1 
1628: i i i i 
Tieton--------- ¡Severe: ISevere: iSevere: ISevere: 
| slope. | slope. | slope. i slope. 
1 ' 1 ' 
, : ' ' 
LI D 1 ü 
t ' y r 
! i l I 
Rock outerop. | i i i 
7 و‎ 1 ü 
1 1 1 1 
163-------------- iSevere: ISevere: iSeveres iSevere: 
Toppenish | eutbanks cave,i flooding. i flooding, | flooding. 
| wetness. | | wetness. I 
i i i i 
164. I i i i 
Torriorthents | i i i 
1 ' H 1 
1 l i l 
165------------- iSevere: iSevere: ISevere: ISevere: 
Track | cutbanks cave,i flooding. | flooding, i flooding. 
| wetness. i | wetness. i 
1 t ' 1 
1 I I 1 
166, 167-------- ISevere: ISevere: {Severe Severe: 
Tumac i slope. i slope. i slope. i slope. 
' t ' H 
1 I 1 ' 
168---------- -----|Severe: iSevere: iSevere: iSevere: 
Umapine i vetness. I flooding, i flooding, | flooding, 
i | wetness. | wetness. | wetness. 
y LI i t 
' 1 LI t 
169, 170-------- iSevere: iSevere: iSevere ISevere: 
Umapine | wetness. | flooding. | flooding, i flooding. 
! i | wetness. İ 
1 I ' 1 
1 LI LI l 
171------------- ¡Severe: ¡Severe: ¡Severe ¡Severe: 
Wanser cutbanks cave. flooding. i flooding. 1 flooding. 
1 ' 1 
| | | 


e 
low strength, 
frost aetion. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
slope, 
frost action. 


Severe: 

low strength, 
slope, 

frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
frost action. 


Severe: 
slope. 


Severe: 
flooding, 
frost action. 

Severe: 
frost action. 


Severe: 


e 
flooding. 


Soil survey 
Local roads Lawns and 
and streets landseaping 
Severe: Moderate: 
low strength. slope. 
Severe: Severe: 
depth to rock,i large stones, 
large stones. droughty. 
Moderate: Moderate: 
slope, large stones, 
frost action, droughty, 
shrink-svell. slope. 
Severe: Slight. 
low strength, 
frost action. 
Severe: Slight. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Slight. 


Moderate: 
droughty. 


e 
excess sodium. 


Severe: 


excess sodium. 


Moderate: 
droughty, 
flooding. 


Yakima County Area, Washington 275 
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frost action. 


T m EEE ESS. T i T 1 
l 1 1 1 1 1 
Soil name and i Shallow i Dwellings i Dwellings H Small t Local roads 1 Lawns and 
map symbol | excavations | without ١ with i commercial | and streets | landscaping 

| i basements i basements H buildings i i 

i i i i I | 

i i 1 i i i 
172, 173---------- iSlight--------- iSlight--------- iSlight--------- iSlight—-------- iSevere: Slight. 
Warden i i i i i frost action. | 

1 š LI ' il r 

I 1 1 1 I I 
174--------------- iSlight--------- iSlight--------- iSlighte-------- iModerate: ISevere: iSlight. 
Warden | i | i slope. | frost action. i 

' ' d 1 r 1 

ü LI I LI 1 1 
سا‎ iModerate: Moderate: Moderate: ¡Severe iSevere: Moderate: 
Warden i slope. I slope. i slope. | slope i frost action. | slope. 

' ' ü ü t ' 

I 1 I 1 1 ül 
176, 177---------- iSlight--------- ‘Slight --------- iSlight--------- ISlight--------- iSevere: (Slight. 
Warden i i i j i frost action. | 

r r 1 , 1 1 

1 1 i LI 1 1 
178--------------- iSlight--------- ISlight--------- iSlight—-------- IModerate: ISevere: ISlight. 
Warden 1 1 l I slope. | frost action. | 

' 1 1 1 1 1 

1 1 1 I 1 J 

179---------------- IModerate: iModerate: iModerate: iSevere: ISevere: IModerate: 
Warden | slope. | slope. | slope. | slope. I frost action. | slope. 

' ' ' ' ' ' 

1 1 I I LI ۱ 
DD ————Ó 'Severe: Severe: ISevere: iSevere: severe: iSevere; 
Warden i slope. I slope. | slope. i slope. I slope, i slope. 

i i i i | frost action. | 

i I i i i i 
181--------------- iSevere: ISevere: iSevere: ISevere: ¡Severe: iSevere 
Weirman | eutbanks cave.; flooding. | flooding. | flooding. | flooding. i droughty, 

i i i i i ! flooding. 

i l l i i i 
182, 183---------- iSevere: iSevere: iSevere: ISevere: IModerate: iSevere: 
Weirman I eutbanks cave. flooding. I flooding. I flooding. | flooding. 1 droughty. 

Li ` ' ' t 1 

[| TI ü t I ' 
184------- ------ --iSevere: ISevere: iSevere: ISevere: iSevere: [Severe: 

Weirman I eutbanks cave,} flooding, I flooding, | flooding, | flooding, i droughty. 

i wetness. | wetness. | wetness. | wetness. | frost action. | 

' DH ' 1 $ LI 

[ I I ü i ' 
185--------------- ¡Severe; ISevere: ISevere: ISevere: ISevere: ISlight. 
Wenas | eutbanks cave,{ flooding. | flooding, I flooding. I frost action. | 

| wetness. l | wetness. i i i 

: ' ' t 1 ' 

I 1 I I i 1 
186, 187---------- ISevere: ISevere: ISevere: Į Severe: Severe: Moderate: 
Willis ! depth to rock,! depth to rock,! depth to rock, depth to rock,i frost action. i thin layer. 

! eemented pan. | cemented pan. | cemented pan. | cemented pan. | i 

t å ' H ' 1 

LI i LU I 1 1 
188--------------- ¡Severe: ¡Moderate: iSevere: Moderate: Severe: iModerate: 
Willis | depth to rock,i depth to rock,i depth to rock,; slope, I frost action. i thin layer. 

! eemented pan. | cemented pan. | cemented pan. | depth to rock,i H 

I i i | cemented pan. | i 

T t 1 1 1 , 

I I 1 LI i u 
189--------------- iSevere: iModerate: (Severe: ISevere: iSevere: iModerate: 
Willis I depth to rock,i slope, I depth to rock, slope. | frost action. | slope, 

I cemented pan. | depth to rock,| cemented pan. | i i thin layer. 

Í ! cemented pan. | I I i 

i i i i i t 
190--------------- iSevere: iSevere: iSevere: iSevere: iSevere: ¡Moderate: 
Yakima | cutbanks cave. | flooding. | flooding. | flooding. | flooding, | flooding. 

i | i İ i frost action. 1 

i i ' I i ' 

191, 192---------- iSevere: ¡Severe: ISevere: iSevere: ISevere: iSlight. 
Zillah I eutbanks cave,; flooding. | flooding, | flooding. | frost action. | 

| wetness. Í i wetness. i i t 

' 1 ' ' $ 1 

1 I a 1 H 1 
193--------------- iSevere: ¡Severe: ¡Severe: ¡Severe: ¡Severe: iSevere: 
Zıllah cutbanks cave.i flooding, i flooding, i flooding, i wetness, | wetness, 

| wetness. | wetness. | vetness. | flooding, | flooding. 
i H ' ' H 
i ! ! ! ' 


' 
' 
| wetness. 
' 
1 
' 
LI 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--SANITARY FACILITIES 


[Some terms that deseribe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 
not rated] 


cemented pan. cemented pan. cemented pan. 


1 t T D 1 
1 1 1 LI 1 
Soil name and i Septic tank | Sewage lagoon i Trench H Area i Daily cover 
map symbol i absorption i areas i sanitary l sanitary i for landfill 
1 fields i H landfill i landfill i 
i i i i I 
i i i i i 
T. i i i I I 
Aguie Cryandepts i i H H i 
1 ' T t ' 
t 1 t 1 1 
2------------------- i Severe: i Severe: i Severe: i Severe: iPoor: 
Ashue I poor filter. i seepage. | seepage, i seepage. | seepage, 
i i | too sandy, i I too sandy, 
i i | large stones. i | small stones. 
' ' ' ' U 
l I 1 1 LI 
3------------------- iSevere: ISevere: iSevere: ISevere: IPoor: 
Bakeoven I slope, i depth to rock, | depth to rock, | slope, | slope, 
I depth to rock, | slope, i slope, | depth to rock. | area reclaim. 
I large stones. i large stones. i large stones. i i 
1 LI y 1 ' 
ü ü ü l D 
4------------------- IModerate: iModerate: iSevere: iModerate: IFair: 
Bickleton | depth to rock, i seepage, I depth to rock. | depth to rock. || area reclaim, 
| peres slowly. | depth to rock, | i I thin layer. 
i | slope. i i i 
i i i i i 
5------------------- iModerate: iSevere: iSevere: iModerate: iFair: 
Bickleton | depth to rock, i slope. | depth to rock. | depth to rock, || area reclaim, 
| peres slowly, i I i slope. i slope, 
| slope. | H i i thin layer. 
1 1 1 ' ' 
ü 1 TI ü 1 
6------------------- iSevere: iSevere: iSevere: iSevere: iPoor: 
Bocker I depth to rock. | depth to rock, | depth to rock, | depth to rock. | area reclaim. 
I ! slope, | large stones. | i 
۱ ! large stones. i I i 
i i i i i 
T*: i i i ! i 
Bocker------------- iSevere: ¡Severe: ISevere: iSevere IPoor: 
! depth to rock. | depth to rock, | depth to rock, | depth to rock. I area reclaim. 
i | slope, I large stones. i i 
i | large stones. i I i 
1 1 ' 1 ' 
1 1 l l ü 
jumpe-------------- iSevere: ¡Severe: ¡Severe: iSlight----------- Poor: 
| large stones. | slope, | large stones. i i large stones. 
i ! large stones. i i i 
i ! İ i i 
8*: ! I I I 1 
Bocker------------- ¡Severe: iSeveret iSevere: iSevere: iPoor: 
| depth to rock. | depth to rock, | depth to rock, | depth to rock. | area reclaim. 
i | slope, | large stones. I | 
i | large stones. I i ' 
í 1 T 1 1 
I 1 I 1 1 
Sapkin------------- iSevere: ¡Severe: iSevere: iSevere: iPoor: 
| depth to rock, | depth to rock, | depth to rock, i depth to rock, | area reclaim, 
| slope, | slope, i slope, I slope. i small stones, 
| large stones. | large stones, | large stones. | i slope. 
DH ' I ' 
Z | | | | | 
Bocker------------- ¡Severe: iSevere: iSevere: iSevere: IPoor: 
! depth to rock. | depth to rock, | depth to rock, | depth to rock. | area reclaim. 
i i large stones. i large stones. i I 
1 1 1 ' LI 
1 £ 1 1 l 
Sutkin------------- Moderate: iModerate: iSevere: ISlight----------- IPoor: 
| peres slowly, i seepage, i large stones. | i small stones. 
I large stones. | slope, i i i 
1 | large stones. i i i 
y ' 1 ' 1 
I I I TI 1 
10, 11-------------- iSevere: iSevere: iSevere: ¡Severe: ¡Poor : 
Burke depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim. 
' ' ' ' 
| | | | 


' 
' 
i cemented pan. 
1 
1 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 
1 i I i i 
Soil name and i Septie tank | Sewage lagoon i Trench l Area i Daily cover 
map symbol i absorption i areas i sanitary i sanitary i for landfill 
i fields b i landfill i landfill i 
| ' i i i 
! i ! i i 
سپ اڑا‎ GE 'Severe: iSevere: ISevere: iSevere: ٠ 
Burke i depth to rock, I depth to rock, | depth to rock, 1 depth to rock, f area reclaim. 
| cemented pan. i eemented pan, i cemented pan. | cemented pan. ! 
! i Slope. i i i 
i i i l ' 
13----------------- iSevere: iSevere: iModerate: iModerate: iFair: 
Carmack | peres slowly. | Slope. I slope, i slope. i too clayey, 
! ! i too clayey. i i slope. 
' 1 1 
D 1 1 ü 1 
14, 15, 16--------- ¡Severe: ¡Severe: ISevere: ¡Severe: ¡Poor: 
Carmack t peres slowly, | slope. i slope. | slope. i slope. 
i slope. I I i I 
i i i i ' 
178: i I 1 i i 
Carmack---------- ¡Severe: ¡Severe: ¡Severe: iSevere: ¡Poor: 
i peres slowly, i Slope. i slope. i slope. i slope. 
| slope. i i i i 
i i i i ! 
Rock outerop. i i i i i 
Li ' ' D Lë 
1 1 LI 1 LI 
18, 19, 20-------- (Moderate: ISevere: iSevere: ¡Moderate: IFair: 
Cleman | flooding, i seepage, i Seepage. i flooding. | too sandy, 
| peres slowly. | flooding. i I i thin layer. 
1 ' ül 1 ' 
1 r 1 1 1 
21---------------- iModerate: ISevere: iSevere Moderate: iFair: 
Cleman i flooding, i seepage, i seepage. | flooding, I too sandy, 
| peres slowly, i flooding, i i slope. | slope, 
| slope. ¦ slope. i i | thin layer. 
1 1 L i DH 
1 E 1 ۱ LI 
22---------------- iSevere: ISevere: ¡Severe: ¡Severe: Poor: 
Clint i depth to rock, I depth to rock, | depth to rock, | depth to rock, | area reclaim, 
i slope. | Slope. i slope. | slope. i small stones, 
i i i ١ i slope. 
i i ' i i 
23%; i l ! i i 
Clint------------ iSevere: iSevere: i Severe: i Severe: iPoor: 
i depth to rock, I depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| slope. | slope. i slope. | slope i small stones, 
i i i i i slope. 
i i I i | 
Rubble land. ! i 1 i i 
P 1 1 H 
' 1 t l l 
24, 25------------ iModerate: (Moderate: iSlight---------- iSlight---------- iGood. 
Cowiche | peres slowly. i Seepage, i i i 
| ! slope. i ١ i 
i i i i i 
26---------------- iModerate: iSevere: Moderate: iModerate: (Fair: 
Cowiche | peres slowly, i slope. | slope. i slope. I slope. 
i slope. i i i i 
i i ! ' i 
27---------------- ISevere: iSevere: ISevere: ¡Severe: ¡Poor: 
Cowiche i Slope. i slope. i slope. | slope. | Slope. 
y t 1 1 y 
ü ' i 1 I 
eB*: l i i i i 
Cowiche---------- IModerate: ¡Severe: ¡Moderate: ¡Moderate: IFair: 
i percs slowly, i slope, i slope. | slope. | Slope. 
| slope. i i i i 
i i i i po 
Rock Creek------- iSevere: (Severe: iSevere: iSevere: iPoor: 
i depth to rock, i depth to rock, I depth to rock, | depth to rock. | area reclaim, 
| large stones. ! slope, I too clayey. | i too clayey, 
١ i large stones. | i i small stones. 
1 ۱ 1 ' t 
ü i I 1 D 
29. i i i I i 
Cryumbrepts i ١ ! i i 
' f 
I LI t l ' 


See footnote at 


end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


i i i I i 
Soil name and H Septic tank i Sewage lagoon i Trench i Area I Daily cover 
map symbol ! absorption i areas i sanitary i sanitary i for landfill 
| fields | H landfill | landfill 
| I i i i 
i I I i i 
30------------------ iSevere: iSevere: iSevere: |Severe; iPoor: 
Darland i slope. | seepage, i seepage, i seepage, I small stones, 
i | slope. I slope, | slope. i slope. 
i I i large stones. i i 
i i i i i 
318: i i i i i 
Darland------------ iSevere: ISevere: ISevere: ISevere: Poor: 
| slope. | seepage, | seepage, | seepage, i small stones, 
i | slope. i slope, i slope. i slope. 
i ١ i large stones. i i 
' H LI r 
ü M I i ' 
Rubble land. i i i i i 
i i i i i 
32, 33-------------- iModerate: iSevere: IModerate: IModerate: IGood. 
Esquatzel i flooding, i flooding. i flooding. i flooding. i 
I peres slowly. i i i i 
1 š 1 1 ' 
' LI t LI 1 
34------------------ ISevere: |Severe: ISevere: | Severe: [Poor : 
Fiander | wetness, i flooding, i wetness, | wetness. i excess sodium. 
i peres slowly. | wetness. | excess sodium, i i 
i i i excess salt. i i 
' ' ' D t 
1 ü I ' I 
35------------------ iSevere: iSevere: iSevere: iSlight----------- iPoor: 
Finley i poor filter. | seepage. i too sandy. i | seepage, 
I i i 1 | too sandy, 
i i i i | small stones. 
' ' ' y r 
I I 1 l I 
36------------------ iSevere: ¡Severe: i Severe: i Slight----------- i Poor: 
Finley i poor filter. | seepage. | large stones. i | seepage, 
| i i | | small stones. 
' 1 ' ' ' 
1 D 1 ' ' 
37, 38, 39---------- iSevere: iSevere: iSevere: iSlight----------- Poor: 
Finley i poor filter. i seepage. I too sandy. i | seepage, 
I i i i i too sandy, 
i i i i i small stones. 
1 1 1 : ' 
1 b ü I 1 
4Q------------------ iSevere: ISevere: ISevere: iModerate: iPoor: 
Finley I poor filter. | seepage, i too sandy. I slope. | seepage, 
i i slope. i i i too sandy, 
i i i i i small stones. 
i i i i i 
41------------------ iSevere: iSevere: iSevere: iSevere: iPoor: 
Gorskel i cemented pan. I cemented pan, | cemented pan, i cemented pan. | area reclaim, 
H i slope, i large stones. i i small stones. 
I | large stones. i i i 
i ! i i i 
42#: i i i i i 
Gorskel------------ iSevere: iSevere: iSevere: ISevere: ¡Poor : 
| cemented pan. | cemented pan, i cemented pan, i cemented pan. i area reclaim, 
H i slope, i large stones. i i small stones. 
! | large stones. i 1 i 
1 ' ' 1 1 
ü 1 4 LI 1 
Harwood------------ iSevere: ¡Severe: ¡Severe: iSevere: iPoor: 
i cemented pan. | eemented pan, | cemented pan. | cemented pan. i area reclaim. 
i | slope. i i i 
i i I i i 
13------------------ iSevere: ISevere: ISevere: iSevere: iPoor 
Gorst | cemented pan. | cemented pan, i cemented pan. | cemented pan. | area reclaim. 
H I slope. i i i 
i i i i i 
14---------------——- iSevere: ISevere: ISevere: ISevere: iPoor: 
Gorst i cemented pan, | cemented pan, | cemented pan, | cemented pan, | area reclaim, 
| slope. | slope. i slope. | slope. i slope. 
D ' 1 il 1 
I 1 1 l I 
15------------------ iSevere: ¡Severe: ¡Severe: ¡Severe: iPoor: 
Gorst | eemented pan. | eemented pan, | cemented pan. i cemented pan. | area reclaim. 
i i slope. i i i 
a ' ' ' ' 
1 i 1 ' ' 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


1 1 1 1 t 
1 LI 1 i 1 
Soil name and i Septic tank 1 Sewage lagoon i Trench | Area i Daily cover 
map symbol i absorption i areas H sanitary i sanitary t for landfill 
i fields i l landfill I landfill 
I 1 + f 
| | | | | 
46, 17-------------- iSevere: iSevere: iSevere: iSevere: iPoor: 
Harwood | cemented pan. | cemented pan. i cemented pan. | cemented pan. | area reclaim. 
1 1 ' t 1 
l 1 1 I i 
4g------------------ iSevere: iSevere: (Severe: i Severe; iPoor: 
Harwood | eemented pan. i cemented pan, | cemented pan. | cemented pan. | area reolaim. 
i i slope. i i i 
i i I I i 
۷ mm .۴ی‎ iSevere: iSevere: |Severe: i Severe: i Poor: 
Harwood i cemented pan, i cemented pan, i cemented pan, | cemented pan, | area reclaim, 
I slope. | slope. | slope. i slope. | slope. 
i i i i i 
50%, 51%; i i i | i 
SEL iSevere: ISevere: iSevere: ¡Severe: Poor: 
i cemented pan. | cemented pan. i eemented pan. | cemented pan. I area reclaim. 
t ' ' 1 1 
1 LI ü 1 i 
Burke-------------- (Severe: ISevere: ISevere: ¡Severe: ¡Poor: 
| depth to rock, | depth to rock, { depth to rock, | depth to rock, | area reclaim. 
| cemented pan. | cemented pan. | cemented pan. | eemented pan. i 
t öd a 1 r 
I ü LI 1 1 
Wiehl-------------- iSevere: ISevere: ¡Severe: ¡Severe: ¡Poor 
i depth to rock. | depth to rock. | depth to rock. 1 depth to rock. | area reclaim. 
' ' ' ' ' 
I I I I 1 
52%: i i i i i 
Harwood------------ iSevere: iSevere: iSevere: i Severe: iPoor: 
i cemented pan. | cemented pan, | cemented pan. | cemented pan. i area reclazm. 
i i slope. I i i 
i i i ١ i 
Burke------- T------ iSevere: iSevere: iSevere: iSevere: iPoor: 
i depth to rock, | depth to rock, | depth to rock, 1 depth to rock, | area reclaim. 
I cemented pan. | cemented pan, i cemented pan. | cemented pan. i 
I 1 2 1 I 1 
1 1 Slope. 1 1 I 
i i i i i 
Wiehl-------------- (Severe: iSevere: iSevere: iSevere: ¡Poor: 
| depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim. 
i i slope. i i i 
| ! i i ! 
53%, 54%, 1 i i i i i 
Harwood------------ iSevere: i Severe; i Severe: I Severe: iPoor: 
I cemented pan, i cemented pan, | cemented pan, i cemented pan, i area reclaim, 
¦ slope. i slope. | slope. i slope. i slope. 
£ 1 1 t t 
' I 1 1 1 
Burke-------------- ISevere: iSevere: ¡Severe: iSevere: iPoor: 
i depth to rock, i depth to rock, | depth to rock, | depth to rock, | area reclaim, 
i cemented pan, i cemented pan, | cemented pan, | cemented pan, i slope. 
i slope. i slope. i slope. I slope. i 
1 ' 1 r I 
1 D 1 1 1 
Wiehl-------------- iSevere: iSevere: ¡Severe: iSevere: IPoor: 
i depth to rock, || depth to rock, | depth to rock, | depth to rock, | area reclaim, 
i slope. ! slope. | slope. i slope. i slope. 
1 ' 1 LI 1 
LI 1 I Lİ 1 
56t: i I i i i 
Harwood------------ l Severe: | Severe: i Severe: i Severe: iPoor: 
| cemented pan. i eemented pan, i cemented pan. | cemented pan. | area reolaim. 
i i slope, i i i 
i i i i i 
Dor at asss هم‎ iSevere: iSevere: iSevere: iSevere: Poor: 
| cemented pan. | cemented pan, | cemented pan. | cemented pan. i area reclaim. 
i | slope. i i i 
i i t i i 
57------------------ iSevere: iSevere: iSlaght---------~- iSlight----------- IGood. 
Hezel | percs slowly. i seepage. i 1 i 
y 1 il 1 t 
1 i I 1 1 
58-------------- ----iSevere: ¡Severe: ¡Moderate: ¡Moderate: iFair: 
Hezel I percs slowly. I seepage, | Slope. | Slope. I Slope. 
i ¦ slope. i I i 
$ t 1 1 
i| 1 i LI 


See footnote at end of table. 
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Soil survey 


1 1 1 f ' 
l 1 1 1 I 
Soil name and i Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol l absorption H areas H sanitary i sanitary i for landfill 
l fields i i landfill i landfill i 
i | i i 1 
i i I i i 
59, 60, 61, 62, 63--iSevere: İSevere: ¡Severe: iSevere: iPoori 
Jumpe i slope, i slope, i slope, i slope. i large stones, 
| large stones. | large stones. | large stones. i i slope. 
' i 1 1 1 
1 1 I I i 
64%: i i i i i 
Jumpe----- --------- iSevere: ISevere: ¡Severe: ISevere: iPoor: 
| slope, i slope, i slope, i slope. | large stones, 
I large stones. i large stones. i large stones. I i slope. 
1 ' 1 1 LI 
1 ' l 1 í 
Rock outorop. i i i i i 
' ' n : ' 
Ü i 1 i l 
BR e i l Severe: | Severe: Į Severe: i Severe: iPoor: 
Kiona | Slope. | slope. i slope, | slope. | small stones, 
1 ı I large stones. i | slope. 
' ' 1 1 1 
1 t I I 1 
66------------------ iSevere: (Severe: iSevere: iSevere: ۱۴۵1۰ 
Kittitas | wetness, i flooding, | wetness. | wetness. i too clayey, 
! peres slowly. | wetness. l i | wetness. 
t ' 1 ' H 
1 I 1 I 1 
67------------------ iSevere: ¡Severe: ISevere: iSevere: Poor: 
Lickskillet I depth to rock, | depth to rock, | depth to rock, i depth to rock, | area reclaim, 
i slope. | slope. I slope. i slope. i small stones, 
i i i i i slope. 
i I i i ! 
68------------------ iSevere: iSevere: ISevere: iSevere: iPoor: 
Liekskillet | depth to rock, | depth to rock, i depth to rock, | depth to rock, i area reclaim, 
| slope. | slope, i slope, | slope. | small stones, 
| | large stones. I large stones. | i slope. 
1 ü + y 8 
i 1 ' 1 ü 
69, 70-------------- ¡Severe: ¡Severe: ¡Severe: iSevere: IPoor: 
Logy i flooding, | seepage, i flooding, i flooding, | seepage, 
i poor filter. i flooding. | Seepage, | seepage. I too sandy, 
i 1 ! too sandy. i i small stones. 
1 1 ' 1 I 
i H 1 LË 1 
71------------------ ¡Severe: ¡Severe: ¡Severe: ¡Moderate: ¡Poor: 
Loneridge | peres slowly. | slope. | too elayey. | slope. Î too clayey, 
i i i i | small stones. 
1 ' 1 1 7 
1 1 1 LI LI 
72, 173-------------- iSevere: ISevere: iSevere: iSevere: iPoor: 
Loneridge | peres slowly, | slope. | Slope, i slope. | too clayey, 
| slope. i | too clayey. i i small stones, 
i i i i | slope. 
i i t i i 
T4, T5------------ ~-i Severe: ISevere: ¡Severe: ISevere: iPoor: 
MoDaniel | peres slowly, | slope, i slope, I slope. i slope, 
j slope. I large stones. | large stones. i i small stones. 
' ' ' ' 1 
1 i TI 1 t 
T6*: i i | l i 
MoDaniel--------- --|Severe: jSevere: iSevere: iSevere: iPoor: 
I percs slowly, | slope, I slope, i slope. | slope, 
| slope. | large stones. | large stones. i I small stones. 
' ' š ' 1 
I 1 1 I l 
Rock Creek--------- iSevere: iSevere: ISevere: iSevere: iPoor: 
i depth to rock, | depth to rock, i depth to rock, | depth to rock, | area reclaim, 
i slope, i slope, i slope, i slope. i too clayey, 
| large stones. I large stones. | too elayey. i i small stones. 
$ 1 1 1 ' 
D l l 1 Ü 
77------------------ iSevere: ¡Severe: ¡Severe: ¡Severe: ¡Good . 
Meystre | peres slowly. | seepage, | seepage. ¦ seepage. 
! | slope. I I i 
i i I i i 
78------------------ iSevere: iSevere: iSevere: i Severe: i Poor: 
Meystre i peres slowly, | seepage, | seepage, i seepage, i Slope. 
| slope. | slope. | slope. | slope. I 
' ' 1 ' 1 
D 1 1 1 l 
79------------------ iSevere: ISevere: iSevere: iSevere: Poor: 
Mikkalo depth to rock. | depth to rock. | depth to rock. i depth to ruck. | area reclaim. 
' D 1 ' 
ü ül ü Y 


See footnote at 
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' 1 1 1 1 
I I I 1 1 
Soil name and ١ Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol I absorption i areas i sanitary | sanitary i for landfill 
H fields i | landfill i landfill 
T T T T t 
! ! ! | ! 
رولو موہ‎ “NW وسم‎ 'Severe ISevere: iSevere: ¡Severe: ¡Poor: 
Mikkalo i depth to rock. | depth to rock, | depth to rock. i depth to rock. | area reclaim. 
1 | slope. i i i 
i i i i i 
—€—————ÓÁ—— HE ک‎ ISevere ISevere: ISevere: ISevere: iPoor: 
Mikkalo I depth to rock, i depth to rock, i depth to rock, | depth to rock, | area reclaim, 
| slope. i slope. I slope. | slope. | slope. 
' ' ' ' T 
I 1 l t 1 
------------------ iSevere: iSevere: ISevere: |Severe: ¡Poor: 
Mippon | flooding, | seepage, | flooding, I flooding, | seepage, 
i wetness, i flooding, | Seepage, i seepage, | too sandy, 
| poor filter. i wetness. | wetness. | wetness. | small stones. 
H ' 1 ' ' 
I 1 ü 1 ü 
83------------------ |Severe: (Severe: ISevere: ¡Severe: ¡Poor : 
Moxee | depth to rock, | depth to rock, | depth to rock. | depth to rock, i area reclaim. 
i cemented pan. I cemented pan, i I cemented pan. 1 
1 ! slope. i i i 
i i i i i 
84, 85-------------- ¡Severe ¡Severe iSevere: ISevere: iPoor: 
Moxee | depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| cemented pan, i cemented pan, i slope. i cemented pan, i slope. 
| slope. | slope. i i slope. i 
r 1 H r 1 
I I 1 1 1 
86------------------ i Severe: i Severe: I Severe: t Severe: iPoor: 
Naches i poor filter. | seepage. | seepage, | Seepage. i Seepage, 
H i i too sandy. i | too sandy, 
l i i i i small stones. 
: 1 t ' t 
1 1 ü LI I 
87, 88, 89---------- ISevere: iSevere: iSevere: ISevere: iPoor: 
Naxing i slope. i slope. | slope, i slope. | small stones, 
i I | large stones. i | slope. 
1 r 1 y $ 
l 1 I 1 1 
90------------------ iSevere: (Severe: ISevere: ISevere: iPoor: 
Odo | slope. | slope. | slope. i slope. i small stones, 
i I i i i slope. 
i | i i i 
91, 92-------------- ¡Severe: ¡Severe: ¡Severe: jSevere: iPoor: 
Outlook | wetness. ! flooding, | wetness, i wetness. i excess sodium. 
I | wetness. | excess sodium. | i 
3 t 1 1 ' 
1 I I 1 1 
93". i i i I i 
Pits i I H I i 
i i i i i 
94------------------ iSevere: {Severe iSevere: i Severe: iPoor: 
Prosser | depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim. 
i ! slope. i I i 
i i i i i 
95------------------ ISevere: iSevere: iSevere: iSlight----------- iPoor 
Quincy i poor filter. | seepage. i too sandy. | | too sandy. 
1 t r £ ' 
1 1 TI LI 1 
96 پا سیت‎ ene Moderate: ISevere: IModerate: iModerate: iFair: 
Renslow | slope. | slope. I slope. | slope. | slope. 
1 ' ' ü 1 
J 1 TI ü ll 
97------------------ IModerate: iModerate: iSevere: iModerate: Fair: 
Renslow I depth to rock. | seepage, I depth to rock. | depth to rock. | area reclaim, 
I | depth to rock, | I i thin layer. 
i i slope. i i I 
i i i i i 
98------------------ IModerate: ISevere: ISevere: iModerate: (Fair: 
Renslow I depth to rock, ! slope. | depth to rock, | depth to rock, | area reclaim, 
| slope. i i | slope. ! slope, 
i i i i i thin layer. 
y 1 7 y I 
1 LI i 1 l 
99, 100------------- 1Slight----------- IModerate: iSlight----------- iSlight----------- ¡Good. 
Ritzville H | seepage, i i i 
i I slope. i I i 
i i i i i 


See footnote at end of table. 
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So1l name and 
map symbol 


101----------------- 
Ritzville 


102, 103------------ 
Ritzville 


104----------------- 
Ritzville 


Ritzville 


106----------------- 
Rıtzville 


107, 108------------ 
Ritzville Variant 


1158: 
Rubble land. 


Rock outerop. 


116, 117------------ 
Sapkin 


See footnote at 
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; 
1 

i Septic tank 
| absorption 
H fields 
| 

i 

' 


Moderate: 
slope. 


¡Severe: 
slope. 


¡Moderate: 
depth to rock. 


¡Moderate: 


¦ depth to rock, 
¦ slope. 
i 
: 
I 
; 


iSevere: 
slope. 


iModerate: 
slope. 


iSevere: 

i depth to rock, 
! slope, 

i large stones. 
1 

1 

I 

LI 

1 


iSevere: 

i depth to rock, 
i slope, 

¦ large stones. 
i 

i 


iSevere: 
depth to rock, 
slope. 


ISevere: 


| depth to rock, 
| peres slowly, 

| slope. 
' 
I 
' 


iSevere: 
| peres slowly. 
1 

l 
iSevere: 


peres slowly. 


peres slowly, 
slope. 


¡Severe: 
i depth to rock, 
| slope, 

I large stones. 
' 

i 


end of table. 


Soll survey 


r 

1 

| depth to rock, 
i slope. 
: 

1 

i 


Severe: 


Severe: 


Moderate: 


thin layer. 


Fair: 


1 T T 
t I ' 
| Sewage lagoon | Trench i Area Daily cover 
i areas i sanitary | sanitary for landfill 
i i landfill 1 landfill 
| | 1 
1 1 i 
iSevere: ¡Moderate: ¡Moderate: Fair: 
i slope. i slope. | slope. slope. 
1 1 1 
! ! ! 
I Severe: iSevere: iSevere: Poor: 
| slope. slope. | slope. Slope. 
1 t 
ü 1 
iModerate: Severe: iModerate: Fair: 
seepage, depth to rock. depth to rock. area reclaim, 
1 
' 
l 
' 
i 
i 
1 
I 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 
depth to rock, 


' 
t 
1 
۱ 
i 
I 
' 
ü 
I 
I 
' 
1 
1 
l 
' 
I 
i 
i 
i 
1 
1 
I 
; 
i 
' 
1 
1 
1 
1 
LI 
i 
l 
' 
1 
1 
š 
1 
l 
i 
1 
1 
| 
i 
LI 
1 
1 
1 
i 
1 
l 
! slope. 
' 
1 
i 
1 
1 
1 
' 
i 
' 
1 
i 
1 
£ 
4 
£ 
I 
; 
i 
1 
I 
t 
t 
t 
i 
LI 
! 
' 
I 
1 
I 
' 
1 
1 
LI 
' 
I 
! 
id 
' 
1 
i 
1 
1 
LI 
1 
1 
LI 
LI 
1 
il 
I 
i 
1 
i 


Severe: 
depth to rock, 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 

depth to rock, 
slope, 

large stones. 


depth to rock. 


Severe: 
depth to rock, 
slope. 


Moderate: 
slope, 
large stones. 


Severe: 

depth to rock, 
slope, 

too clayey. 


Severe: 

depth to rock, 
slope, 

too clayey. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 

depth to rock, 
slope, 

large stones. 


depth to rock, 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


depth to rock, 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
depth to rock, 
slope. 


area reclaim, 
slope, 
thin layer. 


Poor: 
slope. 


Poor: 
large stones. 


Poor: 

area reclaim, 
too clayey, 
small stones. 


Poor: 

area reclaim, 
too clayey, 
small stones. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 
area reclaim, 
slope. 


Poor: 

area reclaim, 
small stones, 
slope. 
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slope. 


' 4 1 1 1 
' H 1 I ü 
Soil name and i Septic tank | Sewage lagoon | Trench i Area i Daily cover 
map symbol i absorption i areas i sanitary i sanitary i for landfill 
I fields i ! landf111 l landfill i 
' ' 1 t 7 
| | | | | 
1188: i i i i i 
Sapkin----------- iSevere: severe: iSevere: iSevere: ¡Poor : 
I depth to rock, I depth to rock, ! depth to rock, 1 depth to rock, | area reclaim, 
| slope, i slope, | slope, i slope. i small stones, 
i large stones. i large stones. I large stones. i i slope. 
1 ül 1 I ' 
t I 1 LI 1 
Rubble land, | i i i I 
ü 1 1 1 1 
1 | I l 1 
119--------------- iSevere: (Severe: iSevere: ¡Severe: ¡Poor : 
Saydab | depth to rock. i depth to rock. i depth to rock. i depth to rock. | area reclaim, 
| i i I | large stones. 
I 1 ' t 1 
I 1 1 I l 
120, 121---------- iSevere: ¡Severe: iSevere: iSevere: iPoor: 
Scoon | depth to rock, 1 depth to rock, i depth to rock, | depth to rock, | area reclaim, 
| eemented pan. I eemented pan. | eemented pan. i cemented pan. i small stones. 
1 1 I ¥ 1 
1 i t I 1 
122--------------- iSevere: iSevere: iSevere: iSevere: iPoor: 
Scoon | depth to rock, i depth to rock, | depth to rock, I depth to rock, I area reclaim, 
| cemented pan. | eemented pan, j cemented pan. | cemented pan. i small stones. 
i i slope. l i i 
i i t i i 
123--------------- iSevere: iSevere: jSevere: R ¡Severe: ¡Poor : 
Scoon | depth to rock, i depth to rock, | depth to rock, i depth to rock, | area reclaim, 
| cemented pan, | cemented pan, | cemented pan, | cemented pan, i small stones, 
i slope. i slope. i slope. | slope. | slope. 
H LI LI ' ' 
i I l i $ 
124, 125---------- iSlight---------- iSevere: IModerate: iSlight---------- IPoor: 
Scooteney ! | Seepage. i large stones. I I small stones. 
' 1 1 , 1 
1 1 l i 4 
126--------------- iModerate: ISevere: iModerate: iModerate: iPoor: 
Scooteney | slope. i seepage, ¦ slope, I slope. I small stones. 
I | slope. i large stones. i i 
1 d ' t ' 
i 1 1 1 ü 
127--------------- ISl1ght---------- ¡Severe: ¡Moderate: iSlight—--------- iPoor: 
Scooteney i i seepage. i large stones. İ | large stones. 
' 1 1 y ü 
۱ i i ۱ I 
128, 129---------- iSevere: iSevere: iSevere: ISevere: IPoor: 
Selah | depth to rock, ¦ depth to rock, 1 depth to rock, | depth to rock, | area reclaim. 
| cemented pan, | cemented pan. | cemented pan. i cemented pan. i 
| peres slowly. I i I I 
$ ' y 1 1 
1 I LU 1 l 
130--------------- iSevere: iSevere: ISevere: ¡Severe: ¡Poor : 
Selah | depth to rock, | depth to rock, i depth to rock, | depth to rock, j area reclaim. 
i cemented pan, | cemented pan, i cemented pan. i cemented pan. ١ 
| peres slowly. | slope. i i i 
' 1 ' r 1 
1 I ۱ 1 1 
131--------------- ISevere: ‘Severe: ISevere: iSevere: (Poor: 
Selah I depth to rock, | depth to rock, į depth to rock, | depth to rock, | area reclaim, 
| cemented pan, i cemented pan, | cemented pan, | cemented pan, | slope. 
| peres slowly. | Slope. I slope. I slope. i 
١ 1 ' ' ' 
H I I ü Ü 
132, 133---------- (Slight---------- iModerate: ISlight—--------- iSlight---------- 1Good. 
Shano i | seepage, i i i 
i ! slope. | ' ' 
i i i i i 
134--------------- ¡Moderate: iSevere: iModerate: iModerate: iFaır: 
Shano | slope. i slope, I slope. I slope. | slope. 
2 y F ' 1 
! ! ! ! ! 
135--------------- i Severe: i Severe; iSevere: i Severe: iPoor: 
Shano | slope. | slope | slope. | Slope. i slope. 
1 y t 1 ' 
1 t i E I 
KI İSevere: ISevere: iSevere: ¡Severe: ¡Poor: 
Simcoe | depth to rock, | depth to rock, į depth to rock. i depth to rock. | area reclaim. 
| peres slowly. | slope. I ! i 
1 1 LI 1 1 
1 D i D D 
137--------------- 'Severe: ISevere: iSevere: ¡Severe: (Poor: 
Simcoe depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| slope. i slope. | slope. i slope. 
I ' 1 ' 
i i i i 
1 1 1 1 


See footnote at 


1 
+ 
i peres slowly, 
1 
1 
1 
l 


end of table. 
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i i i I 1 
Soil name and i Septic tank 1 Sewage lagoon, | Trench H Area i Daily cover 
map symbol | absorption I areas i sanitary i sanitary i for landfill 
| fields i i landfill ` i landfill H 
1 i i I i 
i : I 1 | 
138, 139, 140, 141--iSevere: ¡Severe: iSevere: iSevere: iPoor: 
Sinloc i vetness. i seepage, | seepage, | wetness, i excess sodium. 
I I wetness. | wetness, i i 
i i | excess sodium. | ! 
i i i i i 
142----------------- ISevere: ISevere: iSevere: Severe: iPoor: 
Starbuck | depth to rock. | depth to rock, | depth to rock. | depth to rock | area reclaim, 
i | slope. I i | small stones. 
! i ! ' 
143%, 1448: | ! i i i 
Starbuck----------- iSevere: severe: ¡Severe: ISevere: IPoor: 
i depth to rock, | depth to rock, I depth to rock, ¦ depth to rock, | area reclaim, 
| slope. | slope. | Slope. i slope. | small stones, 
i ! i i i slope. 
I i i i I 
Rock outerop. i i i 1 i 
1 ' 
1 i I l H 
1ü5-------.---------- iModerate: ¡Severe: ¡Severe: ¡Moderate: ¡Poor : 
Sutkin | slope, i slope. i large stones. i slope. i Small stones. 
i large stones. ! I [ I 
' 1 H 1 1 
1 1 1 l l 
146, 147, 148------- iSevere: i Severe: i Severe: I Severe: Poor: 
Sutkin | Slope. i slope. | slope, | slope. | small stones, 
j i | large stones. i | slope. 
1 1 1 1 b 
r TI LI J LI 
1495; i i i i i 
Sutkin------ -T------ iSevere iSevere: iSevere: ¡Severe: ¡Poor: 
i slope. | slope. | slope, | slope. | small stones, 
i i i large stones. i | slope. 
H 1 1 I J 
ül il 1 V l 
Rock outerop, t i ! i i 
1 ' b i 1 
1 ü t 1 1 
150----------------- iSlight-—------- ---|Severe: iSevere: iSevere: Poor: 
Sutkin Variant i i seepage. i seepage. | seepage. | seepage, 
i i i i i small stones. 
' ' ' ' , 
l I I 1 
151----------------- jSevere: ISevere: iModerate: ¡Moderate: iFair: 
Taneum | peres slowly. | Slope. | Slope, i slope. | too clayey, 
i i I too clayey. i i slope. 
' ۶ t LI ' 
I ۱ 1 ۱ 1 
152, 153------------ ISevere: ISevere: iSevere: ¡Severe ¡Poor: 
Taneum | peres slowly, | slope. | slope. | slope | slope. 
| slope. i i i i 
i i i 1 i 
154*: i i i i i 
Taneum------------- iSevere: iSevere: (Moderate: iModerate: iFaır: 
| peres slowly. | slope. | slope, i slope. | too clayey, 
H i I too clayey. i | slope. 
1 1 r ü , 
ü I I ü 1 
Rock Creek--------- iSevere: iSevere: ISevere: ¡Severe: ¡Poor: 
| depth to rock, 1 depth to rock, | depth to rock, | depth to rock. | area reclaim, 
I large stones. | slope, i too clayey. i | too clayey, 
! | large stones. i i i small stones. 
1 ' ' ' ' 
1 t LI 1 1 
155--------------- İSevere: iSevere: ISevere: iModerate: IPoor: 
Tekison | peres slowly. i slope, i too clayey, | slope. | too clayey, 
i i large stones. | large stones. i | small stones. 
| | | | 
156--------------- ISevere: ¡Moderate: iSevere: iModerate: IFair: 
Tieton i peres slowly. | seepage, i depth to rock. | depth to rock. | area reclaim, 
i | depth to rock, i | i too elayey. 
İ i slope. i I i 
i i i 1 ' 
ENEE | Severe: Moderate: 1 Severe: IModerate: iFair: 
Tieton i peres slowly. | seepage, | depth to rock. | depth to rock. | area reclaim, 
| i depth to rock. | | i too clayey. 
i i i i i 


See footnote at 


end of table. 
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Soil name and 
map symbol 


158, 159---------- 


Tieton 


Tieton 


162*: 


Tieton----------- 


Rock outerop. 


Toppenish 


164. 
Torriorthents 


166, 167-=-======= 


Tumac 


Umapine 


1695. MO 


Umapine 


171--------------- 


Warden 


173, 174---------- 


Warden 


Warden 


177, 178---------- 


Warden 


See footnote at 


1 y - —— 
i Septic tank Sewage lagoon Trench 
i absorption areas sanitary 
i fields landfill 
T 
! 
iSevere: Moderate: Severe: 
peres slowly. seepage, depth to rock. 


iSevere: 
percs slowly. 


iSevere: 
percs slowly, 
slope. 


' 
I 
1 
i 
1 
I 
H 
1 
1 


ISevere: 
peres slowly, 
slope. 


wetness, 
peres slowly. 


iSevere: 
wetness, 
poor filter. 


Severe: 
slope. 


iSevere: 
flooding, 
wetness. 


iSevere: 
wetness. 


¡Severe: 

i flooding, 

| wetness, 

I poor filter. 
ü 

y 

' 


¡Moderate: 
I peros slowly. 
' 


iModerate: 
| peres slowly. 
' 

| 

iModerate: 

| peres slowly, 
| Slope. 
' 
I 


IModerate: 


i percs slowly. 


' 
I 

iModerate: 
percs slowly. 


I 
' 
1 
1 
I 


end of table, 


depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
flooding, 
wetness. 


Severe: 
seepage, 
flooding, 
wetness. 


Severe: 
slope. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
seepage, 
flooding. 


Moderate: 
seepage. 


Moderate: 
seepage, 
slope. 


Severe: 
slope. 


Moderate: 
seepage. 


Moderate: 
seepage, 
slope, 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
Seepage, 
wetness. 


Severe: 
seepage, 
vetness, 
too sandy. 


Severe: 
slope. 


Severe: 
flooding, 
wetness, 
excess sodium. 


Severe: 
wetness, 
excess sodium. 


Severe: 
flooding, 
seepage, 
wetness. 


Moderate: 
slope. 


Area 
sanitary 
landfill 


Daily eover 
for landfill 


Moderate: 
depth to rock. 


Moderate: 
depth to rock, 
slope. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
slope. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Severe: 
flooding, 
seepage. 


' 
I 

' 

! 
iModerate: 
i slope. 

i 

' 

i 

1 


Fair: 
area reclaim, 
too clayey. 


Fair: 

area reclaim, 
too elayey, 
slope. 


Poor: 
slope. 


Poor: 
slope. 


Fair: 

too clayey, 
wetness, 
thin layer. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
small stones, 
slope. 


Poor: 
wetness, 
excess sodium. 


Poor: 
excess sodium. 


Poor: 
too sandy. 
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TABLE 13.--SANITARY FACILITIES--Continued 


Soil survey 


I i i | l 
Soil name and i Septic tank 1 Sewage lagoon i Trench i Area l Daily cover 
map symbol i absorption i areas H sanitary i sanitary I for landfill 
i fields | i landfill i landfill i 
i i I i i 
i i i i i 
179---------- -2------|Moderate: iSevere: iModerate: iModerate: Fair: 
Warden | percs slowly, i slope. | slope. i slope. i slope. 
| slope. i i i i 
i i i i i 
180----------- ------iSevere: iSevere: iSevere: iSevere: IPoor: 
Warden | slope. I slope. | slope. I slope. I slope. 
1 1 ' 1 ' 
1 t 1 D I 
181--------.------ ¡Severe iSevere: ISevere: severe: ¡Poor : 
We1rman | flooding, | seepage, | flooding, I flooding, | seepage, 
I wetness, | flooding, | Seepage, | Seepage, | too sandy, 
i poor filter. | wetness. i wetness. i wetness. i small stones. 
LI 1 t ' H 
t l I I i 
182, 183---------- ISevere: ISevere: iSevere: iSevere: iPoor: 
Weirman I poor filter. | seepage, | seepage, i seepage. | seepage, 
i | flooding. | too sandy. I i too sandy, 
I i i i | small stones. 
' 1 ' 1 ' 
' 1 1 1 ü 
184--------------- iSevere: i Severe: i Severe: i Severe: ¡Poor ; 
Weirman i flooding, i seepage, i flooding, | flooding, | seepage, 
| wetness, I flooding, | seepage, i seepage, | too sandy, 
| poor filter. i wetness. i wetness. i wetness. i small stones. 
i t LI 1 u 
å 1 1 + LI 
185-- sk sos | Severe: I Severe: i Severe: “Severe: iFair: 
Wenas | wetness, | seepage, | seepage, i wetness. i too clayey, 
i peres slowly. i flooding, | wetness. i | wetness. 
1 | wetness. i i i 
186, 187, 188----- iSevere: iSevere: ISevere: ISevere: ¡Poor : 
Willis i depth to rock, i depth to rock, | depth to rock, 1 depth to rock, | area reclaim. 
i cemented pan. I cemented pan. i cemented pan. i cemented pan. i 
ü T H ' ' 
1 I 1 I I 
189--------------- iSevere: iSevere: iSevere: ¡Severe: Poor: 
Willis i depth to rock, | depth to rock, | depth to rock, | depth to rock, ¦ area reclaim. 
i cemented pan. I cemented pan, i cemented pan. i cemented pan. i 
i | slope. i i i 
i i ! i i 
190-------- -T------ iSevere: iSevere: ISevere: iSevere: iPoor: 
Yakima | flooding, | seepage, i flooding, I flooding, | seepage, 
i poor filter. i flooding. i seepage, | seepage. | too sandy, 
i i I too sandy. i | small stones 
t: ' ' ' 1 
I I I I I 
191---------------- iSevere: i Severe: f Severe: iSevere: iFaır: 
Zillah i wetness. | seepage, | Seepage, | Seepage, i wetness. 
1 | flooding, i wetness. | wetness. i 
: | wetness. i i i 
i Í ! ! ! 
192--------------- iSevere: iSevere: iSevere: ¡Severe: ¡Fair: 
Zillah | wetness. | seepage, | seepage, | wetness. | wetness. 
| i flooding, i wetness. i i 
: | wetness. i i i 
H i i i i 
193---------------- ISevere: ISevere: i Severe: i Severe: iPoor: 
zillah | flooding, i seepage, | flooding, | flooding, | wetness. 
| wetness. | flooding, | seepage, | wetness. i 
I i wetness, | wetness. i i 
1 1 ' ' 1 
1 1 H I 1 


* See description 


of the map unit 


for composition 


and 


behavior characteristics of the map 


unit. 


Yakima County Area, Washington 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"good," "fair," "poor," "probable," and "improbable." 


not rated] 


Soil name and 
map symbol 


TABLE 14.--CONSTRUCTION MATERIALS 


Roadfill 


Ya 
Aquic Cryandepts 


Bakeoven 


p 5--------- A -————— ' 
Biekleton 


Carmack 


14, 15, 16------------ 
Carmack 


See footnote at end 


Fair: 
large stones. 


Poor: 
area reclaim, 
large stones. 


Fair: 
area reclaim, 
thin layer. 


Poor: 
area reclaim. 


Poor: 
area reclaim. 


Poor: 
large stones. 


Poor: 
area reclaim. 


Poor: 
area reclaim, 
large stones. 


Poor: 
area reclaim. 


Fair: 
large stones. 


Poor: 
area reclaim. 


Poor: 
area reclaim. 


of table. 


287 


See text for definitions of 
Absence of an entry indicates that the soil was 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
exoess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


4 
1 
1 
ü 
1 
D 
I 
t excess fines. 
1 

l 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


I H I 
I Sand i Gravel H Topscil 
1 ' 1 
y ' i 
1 1 1 
Hue TUUM ee a 1 
t 
I 
H 
| 
i 
Probable----------- --iProbable------------- | Poor: 
small stones, 
area reclaim. 
Improbable: Improbable: Poor: 


area reclaim, 
large stones, 
slope. 


Poor: 


area reclaim. 


Poor: 
area reclaim, 
small stones. 


area reclaim, 
small stones. 


large stones, 
area reclaim. 


area reclaim, 
small stones. 


slope. 


area reclaim, 
small stones. 


area reclaim, 
small stones. 


area reclaim, 
area reclaim. 


area reciaim, 
area reclaim, 
slope. 


slope. 


excess sodium. 


288 Soil survey 
TABLE 14.--CONSTRUCTION MATERIALS--Continued 
i i | | 
Soil name and i Roadfill i Sand l Gravel I Topsoil 
map symbol i i i | 
i i i i 
i i i I 
' ' ' ' 
1 1 1 £ 
17*: i i i i 
Carmack---------- ¡Poor: ¡Improbable: iImprobable: IPoor: 
i slope. i excess fines. | excess fines. i slope. 
il ' 1 LI 
1 TI 1 1 
Rock outerop. i i i i 
1 ' ' 1 
I ü y 1 
18, 19, 20-------- 16004-------------- ilmprobable: ilmprobable: iFair: 
Cleman i i excess fines. | excess fines. | small stones. 
1 r t 1 
l I TI t 
21---------------- iGood-------------- ¡Improbable: limprobable: (Fair: 
Cleman i | excess fines. i excess fines. I small stones, 
I ١ | I slope. 
I i i i 
22------- .-—------ iPoor: ¡Improbable: Improbable: i Poor: 
Clint | area reclalm, | excess fines. i excess fines. i small stones, 
! slope. I ! t slope. 
t$ ' ' 1 
l ' 1 ü 
23”: I i i i 
Clint------------ iPoor: ¡Improbable: ¡Improbable: iPoor: 
| area reclaim, | excess fines. | excess fines. | small stones, 
| slope. i i I slope. 
7 1 ' ' 
if J 1 LI 
Rubble land. I | i i 
1 1 ' t 
1 LI D I 
24, 25------------ 1G004-------------- iImprobable: iImprobable: IFair: 
Cowiche i i excess fines. | excess fines. i small stones. 
1 $ ' i 
1 1 Li 1 
26-------- -------- ===- 6004-------------- ¦ Improbable: j Improbable: iFair: 
Cowiche i | excess fines. | excess fines. | small stones, 
i i | i slope. 
i i i i 
27---------------- iFair: ilmprobable: iImprobable: iPoor: 
Coviche i slope. | excess fines. i excess fines. I slope. 
1 1 t 1 
4 LI 1 i 
28%: i ! i i 
Cowiche---------- 1Good-------------- ¡Improbable: ¡Improbable: (Fair: 
i | excess fines. | excess fines. i small stones, 
i I i i slope. 
i | i i 
Rock Creek------- (Poor: ¡Improbable: ¡Improbable: l Poor: 
| area reclaim, | excess fines, i excess fines, i area reclaim, 
i large stones. | large stones. | large stones. i small stones. 
1 t ' D 
1 1 I t 
29. i i i i 
Cryumbrepts H ì i i 
' ' 1 ' 
I 1 I t 
30---------------- iPoor: ¡Improbable: İlmprobable: iPoor: 
Darland i slope. | excess fines, | excess fines, | area reclaim, 
i | large stones. i large stones. | small stones, 
i : I | slope. 
' 4 1 1 
LI 1 l ' 
318: 1 i i i 
Darland---------- Poor: lImprobable: iImprobable: Poor: 
i slope. | excess fines, | excess fines, i area reclaim, 
| | large stones. | large stones. | small stones, 
i i i i slope. 
! i i i 
Rubble land. i i | i 
' ' 1 ' 
LI ' I 1 
32, 33------------ 1Good-------------- jImprobable: jimprobable: i Good. 
Esquatzel : i excess fines. | excess fines. i 
' ' I 1 
I LI I I 
34----------- --------- Fair: iImprobable: Improbable: iPoor: 
Fiander wetness. | excess fines. | excess fines. | excess salt, 
' d 1 
d ' i 
1 £ 1 


See footnote at end 


of table. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


area reclaim, 
small stones, 
slope. 


area reolaim. excess fines. excess fines. 


1 1 1 T 
H i 1 1 
5011 name and i Roadfi11 i Sand | Gravel i Topsoil 
map symbol i i I I 
i i ! i 
TI T 1 T 
I i i i 
35------ -——----------- 1Go0d----------------- iProbable------ enano. iProbable------------- i Poor : 
Finley i i | i small stones, 
i t ( I area reclaim. 
u t r r 
1 I ' 1 
36------------ -------- |Fair: |Probable------------- iProbable------------- | Poor: 
Finley | large stones. 1 i i small stones, 
' å ! | area reclaim. 
1 1 t I 
ü t TI LI 
37, 38, 39, 40-------- VGood-—---------------- IProbable------------- iProbable------------- | Poor: 
Finley i i i | small stones, 
| i H i area reclaim. 
1 1 ! ' 
i! 1 1 1 
41----- .——------------ i Poor: ¦ Improbable: iImprobable: i Poor: 
Gorskel | area reclaim. | excess fines. i excess fines. | area reclaim, 
1 f i i small stones. 
i i I i 
42%; i i i 
Gorskel-------------- [Poor : | Improbable: إ‎ Improbable: iPoor: 
| area reclaim. | excess fines. | excess fines. 1 area reclaim, 
i i i | small stones. 
t 1 1 , 
I I 1 I 
Harwood-------------- i Poor: إ‎ Improbable: i Improbable: Fair: 
| area reclaim. | excess fines. | excess fines. | area reclaim, 
| i | | small stones, 
i i i | slope. 
i i i ! 
13-------------------- 'Poor: I Improbable: i Improbable: i Poor: 
Gorst | area reclaim. | excess fines. i excess fines. | area reclaim. 
t L ' i 
1 1 1 I 
کو ب111‎ i i وج‎ Poor: lImprobable: !Improbable: | Poor: 
Gorst | area reclaim. | excess fines. | exeess fines. | area reclaim, 
I i i ! slope. 
i ' i ! 
15-------------------- | Poor; | Improbable: i Improbable: Poor: 
Gorst | area reolaim. | excess fines. | excess fines. | area reclaim, 
i i 1 i small stones. 
H ' i! 1 
1 ü ` 1 
46, 17---------------- IPoor: | Improbable: i Improbable: iFair: 
Harwood i area reclaim. i excess fines. i excess fines. | area reclaim, 
H i I I Small stones. 
1 Y ü ' 
i 1 l b 
18-------------------- | Poor iImprobable: i Improbable: iFaır: 
Harvood | area reclaim. i excess fines. | excess fines. | area reclaim, 
i i i | small stones, 
I i i | slope. 
19-------------------- { Poor: i Improbable: ! Improbable: i Poor: 
Harwood | area reclaim. i excess fines. | excess fines. i Slope. 
1 r 1 H 
1 1 D ül 
50%, 51% i ' i 
Harvood-------------- | Poor: i Improbable: iImprobable: iFair: 
| area reclaim. | excess fines. | excess fines. i area reclaim, 
i i i | small stones. 
T 1 1 ' 
I l 1 D 
Burke---------------- ! Poor i Improbable: i Improbable: IFair: 
i area reclaim. | excess fines. | excess fines. | area reclaim. 
1 1 LI y 
TI 1 1 LI 
Wiehl---------------- ! Poor ‘Improbable: I Improbable: (Fair: 
i area reclaim. | excess fines. | excess fines. | area reclaim, 
i i i { small stones. 
i i i i 
528: i I i i 
Harwood-------------- | Poor: i Improbable: i Improbable: | Fair: 
' 1 ' 
| | | 
i i i 
i i ! 


See footnote at end of table. 


arge stones. 


large stones. 


rea reclaim, 


° 
large stones, 
a 
slope. 


290 Soil survey 
TABLE 14.--CONSTRUCTION MATERIALS--Continued 
I | 1 
5011 name and İ Roadfill i Sand i Gravel i Topsoil 
map symbol I i i i 
i i i i 
i | i i 
i i i i 
528: i i i i 
Burke---------------- iPoor: iImprobable: iImprobable: iFair: 
i area reclaim. | excess fines. i excess fines. | area reclaim, 
i i i i area reclaim, 
i | i i slope. 
I I i i 
Wiehl---------------- (Poor: iImprobable: iImprobable: iFaır: 
| area reclaim. | excess fines. | excess fines. i area reclaim, 
I i i i small stones, 
i | ! | slope. 
i i i i 
539: i i i i 
Harwood-------------- iPoor: ¡Improbable: ¡Improbable: ¡Poor: 
| area reclaim. | excess fines, | excess fines. i slope. 
1 ' ' i 
l l I 1 
Burke---------------- iPoor: ¡Improbable: ¡Improbable: ¡Poor : 
| area reclaim. | excess fines. | excess fines. | slope. 
' £ ' ' 
t y t I 
Wiehl---------------- ¡Poor: ilmprobable: iImprobable: iPoor: 
| area reclaim. | excess fines. | excess fines. | slope 
Í 1 ' ' 
LI 1 1 1 
SHË: I I i 
Harwood-------------- iPoor: iImprobable: iImprobable: iPoor: 
| area reciaim, | excess fines. | excess fines. i slope. 
| slope. i i ' 
I i i i 
Burke---------------- ¡Poor ¡Improbable: ¡Improbable: ¡Poor : 
| area reclaim, | excess fines. | excess fines. | slope. 
| Slope. | i I 
I i i i 
Wiehl---------------- IPoor: ¡Improbable: iImprobable: iPoor: 
| area reclaim, | excess fınes. | excess fines. i slope. 
| slope. i i i 
1 1 r 1 
i 1 I l 
5۰و‎ | I i 
Harwood-------------- IPoor: ! Improbable: ! Improbable: iPoor: 
| area reclaim. | excess fines. | excess fines. | slope. 
' i ' ' 
1 l I LI 
Burke---------------- iPoor: iImprobable: ¡Improbable: ¡Poor: 
| area reclaim. | excess fines. | exoess fines. i slope. 
i 1 I LI 
t LI l l 
Wiehl---------------- ¡Poor iImprobable: iImprobable: iPoor: 
| area reclaim. | excess fines. | excess fines. | Slope. 
1 1 1 t 
۱ 1 1 1 
56%: i i i 
Harvood-------------- ¡Poor IImprobable: iImprobable: iFair: 
i area reclaim. i excess fines. | excess fines. | area reclaim, 
I l ١ | small stones, 
| i I | slope. 
| i i i 
Gorst---------------- IPoor: limprobable: ¡Improbable: ¡Poor: 
| area reclaim. | excess fines. | excess fines. | area reclaim, 
i i i | small stones. 
1 r + 1 
LI l I 1 
57-------------------- 1G004----------------- iImprobable: ¡Improbable: ¡Fair: 
Hezel i | excess fines. | excess fines. | too sandy. 
il 1 1 4 
LI 1 1 t 
58-------------------- 16004----------------- ilmprobable: iImprobable: Fair: 
Hezel H | excess fines. | excess fines. i too sandy, 
l i | | slope. 
i i i i 
59-------------------- iPoor: iImprobable: ¡Improbable: iPoor: 
Jumpe large stones. | excess fines, | excess fines, i 
' £ 1 
و‎ | i 
i i I 


See footnote at end 


of table, 


Yakima County Area, Washington 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 
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5011 name and Roadfill Sand Gravel Topsoil 
map symbol 
60, 61, 62, 63-------- : Improbable: Improbable: Poor: 


Jumpe 


64*: 
Jumpê------ -- 


Rock outorop. 


66---------- == 
Kittitas 


71------------ 


T2, T3 m e iem 


MeDaniel 


T6*: 


MeDaniel----- 


Rock Creek--- 


Til----------- - 
Meystre 


large stones, 
slope. 


large stones, 
slope. 


wetness. 


Poor: 
area reclaim. 


Poor: 
area recliam, 
slope. 


Fair: 
large stones. 


Poor: 
shrink-swell. 


Poor: 
slope, 
shrink-swell. 


Fair: 
large stones, 
slope, 
shrink-swell. 


Poor: 
slope. 


Fair: 
large stones, 
slope, 
shrink-swell. 


Poor: 


area reclaim, 
large stones. 


See footnote at end of table. 
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excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
exoess fines. 


excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Probable---------- 


large stones, 
area reclaim, 
slope. 


Poor: 

large stones, 
area reclaim, 
slope. 


Poor: 

small stones, 
area reclaim, 
slope. 


Fair: 
small stones, 
excess salt. 


Poor: 

area reclaim, 
small stones, 
slope. 
Poor: 
area reclaim, 
small stones, 
slope. 


small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 


Poor: 

smali stones, 
area reclaim, 
slope. 


Poor: 
area reclaim, 
small stones, 
slope. 


' 

i 

' 

y 

H 

' 

| 

H 

' 

' 

i 

t 

ü 

' 

i 

I 

I 

' 

1 

1 

1 

i 

1 

i 

l 

T 

I 

i 

iPoor: 

i area reclaim, 
| small stones, 
y slope. 

i 
' 
t 
: 
y 
ü 
I 
| 
1 
1 
1 
| 
1 
1 
; 
l 
' 
i 
| 
I 
' 
J 
' 
t 
1 


Poor: 

area reclaim, 
small stones, 
slope. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 
m I i I I 
Soil name and i Roadfill i Sand i Gravel I Topsoil 
map symbol i i i i 
i i i i 
i i i i 
! i i ! 
T8----- -———--------- IPoor: iImprobable: ¡Improbable: ¡Poor: 
Meystre i slope. | excess fines. I excess fines. i slope. 
r ' r 1 
V 1 i 7 
T9----- ---—--------- iPoor: iImprobable: ¡Improbable: ¡Fair: 
Mikkalo | area reclaim. | excess fines. | excess fines. | area reolaim, 
i i H i small stones. 
LI y f ' 
ü ۱ 1 I 
80------------------ iPoor iImprobable: iImprobable: IFair: 
Mikkalo | area reclaim. I excess fines. | excess fines. | area reclaim, 
i I H | small stones, 
i i i i slope. 
I i i i 
81-------------- ------|Poor iImprobable: ilmprobable: iPoor: 
Mikkalo i area reclaim. | excess fines. i excess fines. I slope 
1 ' ' ' 
l l I I 
82------------------ iPoor: iImprobable: ¡Improbable: iPoor: 
Mippon | large stones. | large stones. i large stones. i small stones, 
i i i | area reclaim, 
t å 1 # 
1 1 1 1 
83------------------ iPoor ¡Improbable: ¡Improbable: ¡Poor : 
Moxee | area reclaim. | excess fines. i excess fines. | area reclaim. 
1 1 r ' 
1 l 1 1 
814 حم وس‎ iPoor ¡Improbable: iImprobable: iPoor: 
Moxee | area reclaim. | excess fines. | excess fines. i area reclaim, 
1 1 1 1 
1 I I | slope 
I I i i 
85------------------ iPoor iImprobable: lImprobable: iPoor: 
Moxee | area reclaim. | excess fines. i excess fines. | area reclaim, 
i i i i small stones, 
I i i t slope. 
i i i i 
86------------------ 1600d4----------------- iProbable—--------- iProbable------ ------- iPoor: 
Naches i I I | small stones, 
i i i | area reclaim. 
' t t 1 
LI I t l 
87------------------ iFair: ilmprobable: ¡Improbable: ¡Poor : 
Naxing I large stones, i excess fines, | excess fines, | small stones, 
i Slope. i large stones. | large stones. | area reclaim, 
i i I i slope. 
I i 1 i 
88, 89-------------- iPoor: ilmprobable: ¡Improbable: iPoor: 
Naxing | slope. | excess fines, | excess fines, | small stones, 
i i large stones. i large stones. | area reclaim, 
i i i i slope. 
i i i i 
90------------------ iFair: ilmprobable: ilmprobable: Poor: 
Odo i slope. | excess fines. | excess fines. | small stones, 
i i i | area reclaim, 
i i ! i slope. 
I i i | 
91, 92-------------- iFair: iimprobable: iImprobable: ¡Poor: 
Outlook | vetness, | excess fines. | excess fines. | excess sodium. 
r 1 ' t 
1 1 1 I 
93%. i i i i 
Pits i i i i 
i ! i I 
94------------------ iPoor: iImprobable: iImprobable: jFair: 
Prosser | area reclaım. | excess fines. | excess fines. | area reclaim, 
i i i | small stones. 
1 1 1 ' 
I ' 1 I 
95------------------ 1Good----------------- ilmprobable: ilmprobable: IFair: 
Guincy i | excess fines. | excess fines. I too sandy. 
LI + ' 1 
1 I r il 
96---------- -------- 1G004----------------- iImprobable: iImprobable: IFair: 
Renslow 1 excess fines. | excess fines. | slope. 
' ' 
Li ü 


See footnote at end of table, 
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1 t , ' 
1 I I l 
Soıl name and i Roadfill i Sand İ Gravel i Topsoil 
map symbol ! ! i i 
i ! i i 
| i i 1 
! ! ! i 
ek E ---lFair ¡Improbable: ¡Improbable: Good, 
Renslow | area reclaim, | excess fines. | excess fines. | 
I thin layer. i i | 
1 LI 1 I 
1 H I 1 
98------ -2---2----2------ (Fair: ¡Improbable: 'Improbable: iFair: 
Renslow | area reclaim, | excess fines. i excess fines. | slope. 
| thin layer. i i i 
1 1 t 1 
I 1 ' 1 
99, 100--------------- iGood-------------2---- iImprobable: ¡Improbable: ¡Good . 
Ritzville I | excess fines. i excess fines. i 
' ' ' H 
LI 1 TI TI 
101------------------- 1Good----------------- ¡Improbable: ¡Improbable: (Fair: 
Ritzville i | excess fines. | excess fines. i slope. 
' ' ' ' 
1 LI I 1 
102------------------- iFair: iImprobable: iImprobable: iPoor: 
Ritzville i slope. | excess fines. 1 excess fines. i slope. 
D ' r r 
I LI I 1 
103------------------- 'Poor: i Improbable: ¦ Improbable: Poor: 
Ritzville i slope. | excess fines, i excess fines. i slope. 
1 1 t ' 
1 ۴ I I 
104------------------- iFair: iImprobable: iImprobable: ¡Good. 
Ritzville | area reclaim, | excess fines. | excess fines. l 
| thin layer. i i i 
' r T ' 
ü ۱ 1 LI 
105------------------- Fair: iImprobable: ¡Improbable: Fair: 
Ritzville | area reclaim, I excess fines. | excess fines. i slope. 
! than layer. i i t 
£ ' T ' 
1 l 1 t 
106------------------- Fair: jImprobable: iImprobable: iPoor: 
Ritzville | area reclaim, i excess fines. | excess fines. i slope. 
| thin layer, i i İ 
i slope. i I 1 
I i i i 
107, 108-------------- 1Good----------------- iImprobable: iImprobable: (Poor: 
Ritzville Variant I | excess fines. i excess fines. | area reclaim, 
i i i | small stones. 
1 LI , 1 
ü l 1 1 
109------------------- (Poor iImprobable: iImprobable: iPoor: 
Rock Creek i area reclaim, | excess fines, 1 excess fines, | area reclaim, 
1 large stones. I large stones. I large stones. I small stones, 
' ' £ 1 
1 1 1 | Slope. 
y 1 1 t 
1 1 1 t 
110*: i i ı i 
Rock Creek----------- IPoor: iImprobable: IImprobable: iPoor: 
i area reclaim, | excess fines, i excess fines, i area reclaim, 
I large stones. | large stones. | large stones. | small stones, 
' , ' 1 
f 1 ' I slope. 
i ! i i 
Clint---------------- Poor: ilmprobable: ilmprobable: ¡Poor: 
| area reclaim. | excess fines. | excess fines. | small stones, 
i i i I slope. 
i i i i 
Sımcoe--------------- iPoor: ilmprobable: ilmprobable: iPoor: 
| area reclaim. | excess fines. | excess fines. | slope. 
1 t 1 1 
1 ' 1 1 
111, 112-------------- Poor: ¡Improbable: ¡Improbable: iPoor: 
Roza | low strength, | excess fines. | excess fines. | thin layer. 
| shrink-swell. i t i 
1 ٤ ' 1 
1 1 I 1 
113------------------- IPoor: iImprobable: Improbable: POOF: 
Roza i low strength, | excess fines. | excess fines. | thin layer, 
| shrink-swell. i I | slope. 
$ 1 1 il 
l 1 £ i 
e rr ! Poor: | Improbable: | Improbable: i Poor: 
Roza i low strength, | excess fines. i excess fines. | thin layer, 
| slope, l i i slope. 
| shrink-swell. i i i 
r 1 ' ' 
1 š ü 1 


See footnote at end of table. 
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Soil name and 
map symbol 


Roadfill 


1158: 
Rubble land. 


Rock outcrop. 


257 بب ,116 


Sapkın 


120, 121, 122------- 


Scoon 


124, 125, 126------- 


Scooteney 


Simcoe 


Soil survey 
TABLE 14.--CONSTRUCTION MATERIALS--Continued 
Sand Gravel Topsoil 
Improbable: Improbable: Poor: 


Poor: 

area reclaim, 
large stones, 
slope. 


Poor: 

area reclaim, 
large stones, 
slope. 


Poor: 
area reclaim. 


Poor: 
area reclalm. 


Poor: 
area reclaim. 


Poor: 
area reclaim, 
low strength. 


Poor: 
area reclaim, 
low strength. 


Poor: 
area reclaim, 
low strength. 


Good--------------- we 


area reclaim. 


Poor: 
area reclaim. 


See footnote at end of table, 


r 
' 
t 
1 
' 
' 
1 
I 
' 
' 
' 
I 
' 
I 
' 
1 
1 
i 
' 
I 
' 
1 
' 
I 
' 
I 


excess fines, 
large stones. 


Improbable: 
exoess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
excess fines. 


improbable: 
exoess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


large stones, 
slope. 


Poor: 
large stones, 
slope. 


Poor: 

small stones. 
Poor: 
area reclaim, 
small stones. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 
small stones, 
area reclaim. 


Poor: 
area reclaim, 
small stones. 


irs 


Fa 
area reclaim. 


Fair: 


a 
area reclaim, 
5 


rea reclaim, 
mall stones, 


nun o 
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' 
D 
Soil name and H Roadfill Sand Gravel Topsoil 
map symbol i 

' 
t 
d = 
| 

138, 139, 140, 141----|Fair: Improbable: Improbable: Poor: 

Sinloc i wetness. excess fines. excess fines. excess sodium. 
1 
£ 

112----------------- iPoor Improbable: Improbable: Poor: 

Starbuck | area reclaim. excess fines. excess fines. area reolaim, 
i small stones. 
' 
I 

1438: i 

Starbuck----------- iPoor: Improbable: Improbable: Poor: 


Rock outerop. 


144%; 


Starbuck----------- 


Rock outerop. 


147, 118------------ 


Sutkin 


1548: 


Taneum------------- 


Rock Creek--------- 


155--------------- — 


Tekison 


See footnote at end 


area reclaim. 


Poor: 
area reclaim, 
slope. 


Fair: 
large stones. 


Fair: 
large stones, 
slope. 


Poor: 
slope. 


Poor: 
slope. 


Poor: 
area reclaim, 
large stones. 


Fair: 


large stones, 
shrink-swell. 


of table. 


i 


excess fines. 


improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


T 
1 
1 
H 
' 
1 
1 
L 
T 
i 
' 
' 
' 
١ 
1 
i 
۱ 
i 
1 
i 
1 
I 
' 
I 
1 
' 
1 
1 
1 
1 
i 
' 
1 
1 
1 
1 
i 
1 
LI 
' 
' 
' 
1 
1 
' 
' 
I 
1 
' 
t 
' 
' 
I 
1 
LI 
i 
i 
š 
' 
n 
H 
' 
i 
1 
f 
' 
1 
1 
1 
1 
l 
' 
I 
t 
١ 
i 
I 
' 
I 
' 
] 
1 
H 
' 
İ 
' 
1 
0 
1 
1 
' 
' 
1 
' 
t 
' 
I 
' 
' 
i 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 
large stones. 


Improbable: 
excess fines. 


area reclaim, 
small stones, 
slope. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 
area reclaim, 
small stones. 


Poor: 

area reciaim, 
small stones, 
slope. 


Poor: 
area reclaım, 
small stones, 
slope. 


Poor: 
area reclaim, 
small stones, 
slope. 


Poor: 
small stones, 
area reclaim. 


area reclaım, 
small stones. 


small stones, 
area reclaim, 
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Soil survey 


y ' ' 
y LI 1 
Soil name and i Roadfill l Sand 1 Gravel 
map symbol ! 1 i 
i 1 i 
i i i 
| ! | 
156, 157, 158, 159---- Poor: IImprobable: lImprobable: 
Tieton i low strength. | excess fines. i excess fines. 
1 ' ' 
1 ' ' 
160------------------- iPoor: ilmprobable: iImprobable: 
Tieton i Low strength. | excess fines. | excess fines. 
, 1 ' 
! ! : 
161------------------- Poor: ¡Improbable: IImprobable: 
Tieton | low strength. i excess fines. | excess fines. 
7 £ ' 
1 TI ' 
1628: i i i 
Tieton--------------- iPoor: iImprobable: iImprobable: 
I low strength. I excess fines. 1 excess fines. 
1 1 ' 
l 1 ' 
Rock outerop. i i H 
1 t ' 
1 LI 1 
163------------------- iFair: IProbable------------- iProbable------------- 
Toppenish | wetness. i i 
' ' ' 
| | 
I I I 
164, H i 1 
Torriorthents i i i 
LI ' ' 
t I I 
165------------------- IFair: iProbable------------- | Probable----~-------- 
Track i wetness. i i 
i i t 
i i i 
166, 167-------------- iPoor: i improbable: jImprobable: 
Tumac | slope. | excess fines. | excess fines. 
' : ' 
' ' ' 
U I 1 
i i i 
168, 169, 170--------- Fair: iImprobable: iImprobable: 
Umapine i wetness. | excess fines. | excess fines. 
t ' 1 
LI ü 1 
171------------------- 16004----------------- ¡Improbable: ¡Improbable: 
Wanser i | excess fines. | excess fines. 
' ' 7 
۱ LI LI 
172, 173, 17H--------- 16004----------------- ¡Improbable: ¡Improbable: 
Warden i | excess fines, | excess fines. 
' ' t 
I I 1 
175------------------- iGood----------------- iImprobable: ¡Improbable: 
Warden i | excess fines. | excess fines. 
ü ş i 
' i i 
176, 177, 178--------- 1G004----------------- ¡Improbable: ¡Improbable: 
Warden | | excess fines. | excess fines. 
D ' ' 
I I 1 
179------------------- iGood----------------- ¡Improbable: ¡Improbable: 
Warden i i excess fines. | excess fines. 
' ' ' 
ü 1 il 
180------------------- ¡Falr: ¡Improbable: ilmprobable: 
Yarden i slope. i excess fines. | excess fines. 
t ü t 
1 1 I 
181, 182, 183--------- 1G004----------------- iProbable------------- iProbabl16------------- 
Weirman i i ' 
i i i 
i i i 
184------------------- iFair: iProbable------------- iProbable------------- 
Weirman | wetness. | i 
i i i 
i i i 
185------------------- Fair: i Improbable: {Improbable : 
Wenas i wetness. i excess fines. i excess fines. 
' H ' 
ü I V 
186, 187, 188--------- iPoor: iImprobable: ilmprobable: 
Willis area reclaim. | excess fines. i excess fines. 
' ' 
i ' 
1 r 


I 
' 
1 
i 
1 
' 


See footnote at end of table. 


Topsoil 


Fair: 
small stones. 


Fair: 
small stones, 
slope. 


Poor: 
slope. 


Poor: 
slope. 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 


Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 

excess sodium. 
Fair: 
too sandy. 


Good. 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reolaim. 


Fair: 
area reclaim. 
Fair: 


area reclaim. 
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t H 1 1 
ü I i 1 
Soil name and i Roadfill i Sand i Gravel i Topsoil 
map symbel H i i H 
! i ! i = 
I ' ' ' 
1 ۱ ü 1 
i { i i 
189------------------- iPoor timprobable: jImprobable: iFair: 
Willis | area reclaim. | excess fines, | excess fines. | area reclaim. 
L y 1 ' 
i 1 1 | slope. 
i i i i 
190------------------- 1G004-------------- iProbable---------- iProbable---------- {Poors 
Yakima j 1 l | small stones, 
i i i | area reclaim. 
' ' ' t 
t r ü LI 
191, 192-------------- iFaar: iImprobable: ilmprobable: iGood. 
Zillah I wetness | excess fines. I excess fines. i 
1 il 1 1 
1 $ t i 
193------------------- ¡Poor ¡Improbable: ¡Improbable: (Poor: 
Zillah i wetness. i excess fines. | excess fines. | wetness. 
LI 1 ' ' 
/ 1 1 سے‎ 1 
* See deseription of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--WATER MANAGEMENT 


[Some terms that deseribe restrictive soil features are defined 1n the Glossary. 


"slight," 


Soil name and 
map symbol 


1. 
۵0016 568 


Carmack 


14, 15, 
Carmack 


See footnote 


"moderate," and 


"severe." 


Absence 


Soil survey 


See text for definitions of 
of an entry indicates that the soll was not evaluated] 


1 limitations for-- i Features affecting-- 
j Pond | Embankments, | | | Terraces | 
| reservoir | dikes, and l Drainage i Irrigation i and i Grassed 
i areas / levees ] i i diversions i waterways 
T i 1 T T i 
| | | ; I 
I ' l ü í ' 
£ ' å ' t ' 
H ۱ LI 1 y ü 
' ' 1 ' 1 1 
1 1 1 1 I 1 
i i i i i I 
- Severe: ISevere: ¡Deep to water ¡Large stones, ¡Large stones, ¡Large stones, 
| seepage. | seepage. i i droughty. | erodes easily,i erodes easily, 
i i i i i too sandy. | droughty. 
1 ' ' 1 1 E 
i I i l 1 ü 
- Severe: ¡Severe: ¡Deep to water ¡Large stones, (Slope, ¡Large stones, 
| depth to rock,i large stones. | i droughty, | depth to rock, | slope, 
| slope. i i | depth to rock, i large stones. | droughty. 
1 + ' 1 ' ' 
l i TI l 1 i 
-iModerate: ¡Severe: ¡Deep to water Erodes easily {Erodes easily {Erodes easily. 
| seepage, | piping. I i i : 
i depth to rock. i i | İ i 
' il i ' 1 LI 
1 l I 1 1 I 
- Severe: ISevere: ¡Deep to water Slope, iSlope, iSlope, 
i slope. | piping. i | erodes easily.| erodes easily.i erodes easily. 
y I y r 1 ' 
ü I ü I 1 ü 
-iSevere: iSevere: ¡Deep to water {Large stones, ۱5106, iLarge stones, 
| depth to rock,i large stones. | i droughty, | large stones, | slope, 
| slope. I i | depth to rock.| depth to rock.| droughty. 
1 1 D 1 1 ' 
| | | | | i 
- Severe: [Severe: ¡Deep to water ¡Large stones, ¡Large stones, ¡Large stones, 
| depth to rock. large stones. | i droughty, i depth to rock.) droughty. 
i i i | depth to rock. i j 
D Ë ' ' ' y 
ü ۱ 1 1 1 ü 
- Moderate: iSevere: ¡Deep to water ¡Large stones, |Large stones---iLarge stones, 
| Seepage, i large stones. | I droughty, i i droughty. 
| slope, i i i slope. i i 
' 1 I Li ' i 
i 1 I D 1 i 
i i i i I i 
-iSevere: iSevere: ¡Deep to water ¡Large stones,  iSlope, ¡Large stones, 
| depth to rock,i large stones. | | droughty, I large stones, | slope, 
i slope. i i | depth to rock.) depth to rock.i droughty. 
1 $ ' 1 ' y 
1 1 TI 1 I 1 
-iSevere: iSevere: ¡Deep to vater ¡Large stones,  iSlope, iLarge stones, 
| Slope. | large stones. | | droughty, | large stones, | slope, 
١ i i | depth to rock. i depth to rock.i droughty. 
1 ' t 1 LI 1 
| | | | | | 
-iSevere: iSevere: ¡Deep to water ¡Large stones, ¡Large stones, ¡Large stones, 
i depth to rock. large stones. | | droughty, | depth to rack. droughty. 
i i i | depth to rock.i | 
' 1 t t 1 1 
l 1 i 1 i i 
-iModerate: iSevere: ¡Deep to vater ¡Large stones, Large stones---iLarge stones. 
| seepage, i large stones. | i slope. | i 
i slope. i i ! i i 
i I i i ! i 
- Moderate: ISevere: ¡Deep to water {Depth to rock, iDepth to rock, {Erodes easily, 
| seepage, | piping. i | cemented pan, | cemented pan. i depth to rock. 
i depth to rock, | i i slope. i i 
| slope. i i i | i 
i i i i i i 
-iSevere: iSevere: iDeep to water {Depth to rock, |Slope, ¡Slope, 
| slope. | piping. i i cemented pan, | depth to rock, erodes easily, 
i i i } slope. I cemented pan. | depth to rock. 
1 J 1 ' ' ' 
D I LI 1 I I 
- (Severe: iSevere: ¡Deep to vater iSlope, iSlope, iSlope, 
i slope. | piping. i | erodes easıly.ı erodes easıly.ı erodes easily. 
' ' r LI 1 1 
I I D $ [D 1 
-iSevere: iSevere: ¡Deep to water 18lope---------- iSlope, iSlope, 
i slope. | piping. i i | erodes easıly.ı erodes easily. 
i H LI ' ' ' 
i 1 1 I I 1 
at end of table. 
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l Limitations for-- i Features affecting-- 
Soil name and | Pond | Embankments, i I i Terraces i 
map symbol H reservoir | dikes, and i Drainage i Irrigation i and i Grassed 
i areas i levees i i 1 diversions i waterways 
1 1 1 1 y ' 
' ; ' i i 1 
1 t 1 t | 1 
17*: i i i ı i i 
Carmack---------- ISevere: ISevere: IDeep to water (Slope, iSlope, Slope, 
! slope. I piping. H | erodes easily.) erodes easily. erodes easily. 
1 ' ' 1 1 i 
i i i 1 l 4 
Rock outerop. i I i i i i 
i i i | i i 
18---------------- iModerate: iSevere: IDeep to water |Soil blowing, |Erodes easily, {Erodes easily. 
Cleman | seepage. | piping. i | erodes easily.! soil blowing. | 
4 1 ' 7 ' ' 
LI 1 i i LI ' 
19, 20------------ ¡Moderate: iSevere: ¡Deep to water {Soil blowing, [Erodes easily, {Erodes easily. 
Cleman | seepage, | piping. i | slope, i soil blowing. | 
| slope. i i | erodes easily. i 
a 1 1 1 L 1 
ü l 1 1 1 Y 
21---------------- iSevere: iSevere: ¡Deep to vater {Soil blowing, iSlope, iSlope, 
Cleman | slope. | piping. i i slope, i erodes easily,i erodes easily. 
1 i 1 | erodes easıly.ı soil blowing. i 
D r ü t ' r 
1 I I I I 1 
0 2-2 ISevere: ISevere: ¡Deep to water ¡Large stones, {Slope, ILarge stones, 
Clint I slope. i thin layer. i i droughty, | large stones, | slope, 
i | ١ I depth to rock. depth to rock. droughty. 
' 1 ' : ' Ë 
1 I I H I I 
23%: t i i i i i 
Clint------------ ¡Severe: ¡Severe: ¡Deep to water ¡Large stones, Slope, ¡Large stones, 
| slope. | thin layer. i i droughty, î large stones, | slope, 
i i i | depth to rock.j depth to rock.i droughty. 
1 t 1 t t Li 
1 I ' ' ' I 
Rubbleland. i t i i 1 i 
1 Y 1 ' t 1 
LI 1 i t TI D 
24, 25------------ iModerate: iSevere: IDeep to water  iSlope, IErodes easily {Erodes easily. 
Cowiche | seepage, | thin layer. i | erodes easily.! i 
! slope. i i i i i 
i ! i i i i 
26, 27------------ iSevere: iSevere: iDeep to water  iSlope, ISlope, ISlope, 
Cowiche i slope. | thin layer. I I erodes easily.| erodes easily.| erodes easily. 
' ' T a LI i 
I I 1 4 t I 
288: i i i i i i 
Coviche---------- iSevere: iSevere: ¡Deep to vater Slope, iSlope, ISlope, 
| slope. i thin layer. i ! erodes easıly.i erodes easily.i erodes easily. 
1 1 H 1 1 1 
I 1 I ü [D r 
Rock Creek------- ISevere: ISevere: ¡Deep to vater |Large stones,  iSlope, ¡Large stones, 
I depth to rock,i seepage, i | droughty, | large stones, | slope, 
I slope. I large stones. | i depth to rock.ij depth to rock.| droughty. 
' : i : 1 i 
1 I I LI l 1 
29. i i i i i i 
Cryumbrepts i I i I i i 
` ' ' i ' y 
il 1 ! 1 I D 
30---------------- iSevere: ISevere: ¡Deep to water ¡Large stones, |Slope, ¡Large stones, 
Darland | Seepage, | large stones. | | droughty, i large stones. | slope, 
i slope. i i | slope. i | droughty. 
' 1 ' 1 1 2 
il LI I I 4 1 
27: i I i i i i 
Darland---------- ISevere: iSevere: {Deep to water ¡Large stones, Slope, ¡Large stones, 
i seepage, | large stones. | i droughty, I large stones. | slope, 
| slope. I i | slope. i | droughty. 
1 1 ' ' t 1 
1 1 f l I t 
Rubble land. i i i i i i 
i i i i i i 
o... Moderate: ISevere: IDeep to vater iFavorable------|Erodes easily  iErodes easily. 
Esquatzel | seepage. | piping. i i i i 
: : ' ' t i 
l I t ül ü D 
33---------------- ‘Moderate: iSevere ¡Deep to water {Slope-~-------- iErodes easily  iErodes easily. 
Esquatzel | seepage, | piping. i i i i 
! slope. i i i H i 
İ i i i i i 
34---------------- iModerate: iSevere: {Peres slowly,  iWetness-------- iErodes easily, jExcess salt, 
Fiander | seepage. ! excess sodium,; frost action. 1 I wetness. i excess sodium, 
: | excess salt. | i i | erodes easily. 
1 1 1 1 r 1 
D LI 1 1 و‎ 1 


See footnote at 


end of table. 


erodes easily. 


erodes easily. 


cemented pan. 
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TABLE 15.--WATER MANAGEMENT--Continued 
I Limitations for-- i Features affecting-- 
Soil name and } Pond | Embankments, 1 I | Terraces i 
map symbol f reservoir | dikes, and H Drainage | Irrigation l and I Grassed 
i areas i levees l i | diversions i waterways 
n 1 i 1 H 1 
! | | | | 
35---------------- iSevere: ¡Severe: ¡Deep to water  iDroughty, ¡Large stones, ¡Large stones, 
Finley | seepage. | seepage. | | soil blowing, | erodes easily. erodes easily. 
i ì i | slope. i i 
H i 1 i i I 
36---------------- |Severe: iSevere: ¡Deep to water {Large stones, ¡Large stones, ¡Large stones, 
Finley i seepage. i seepage, i | droughty. | too sandy. | droughty. 
i i large stones. | i i i 
1 D 1 1 1 Lİ 
1 1 LI i ۱ I 
37---------------- iSevere: iSevere: ¡Deep to vater iDroughty------- ILarge stones, Large stones, 
Finley | seepage. | seepage. 1 i | erodes easily.| erodes easily. 
' y 1 LI t I 
' 1 I LI i I 
38, 39------------ ¡Severe: ISevere: ¡Deep to vater  iDroughty, ILarge stones, ¡Large stones, 
Finley | seepage. i seepage. i i slope. | erodes easily.i erodes easily. 
1 ü 1 1 ' 1 
i 1 I I t ü 
10---------------- iSevere: iSevere: {Deep to water ¡Droughty, ISlope, ILarge stones, 
Finley i seepage, i seepage. | | slope. | large stones. | slope. 
! slope. i i i i i 
i i i i i i 
B1-2--------------- ¡Severe: iSevere: IDeep to water jLarge stones,  iSlope, ILarge stones, 
Gorskel | cemented pan, | large stones. | | droughty, | large stones, | slope, 
| slope. i i | cemented pan. | cemented pan. i droughty. 
t 1 £ ' F ' 
1 i H I l LI 
Hor: i i i i i 1 
Gorskel--------- -iSevere: iSevere: ¡Deep to water {Large stones,  iSlope, iLarge stones, 
| cemented pan, | large stones. | i droughty, | large stones, | slope, 
i slope. i i ¦ cemented pan. | cemented pan. | droughty. 
LI 1 y t il y 
! l I ü I I 
Harwood--------- -|Severe: iSevere: ¡Deep to water {Cemented pan, |Slope, ISlope, 
I slope. | thin layer. | | slope, | cemented pan, | erodes easily, 
| i i I erodes easily.) erodes easily.| cemented pan. 
' 1 H 1 1 “ 
I I t I [D 1 
43, ہے سب سے لا‎ nen en ¡Severe: iSevere: ¡Deep to water {Cemented pan, Slope, iSlope, 
Gorst ¦ cemented pan, i thin layer. i i slope, I cemented pan. | erodes easily. 
| slope. i i | erodes easily. 1 
' H H ' 1 i 
I u £ ۱ i I 
15---------------- ISevere: iSevere: ¡Deep to water  iCemented pan,  i3lope, ¡Large stones, 
Gorst | cemented pan, | thin layer. i i slope. ! large stones, | slope, 
| slope. | 1 | | cemented pan. | erodes easily. 
' ' t ' 1 t 
t E D I ۱ D 
46, 17------------ iModerate: iSevere: ¡Deep to water Cemented pan, {Cemented pan, IErodes easily, 
Harwood | seepage, I thin layer. i | slope, | erodes easily.| cemented pan. 
| cemented pan, | | | erodes easily.i | 
| slope. i i i i i 
i I i i i i 
48, l9------------ ISevere: ISevere: IDeep to water |Cemented pan,  iSlope, ISlope, 
Harwood } slope. i thin layer. H I slope, | cemented pan, | erodes easily, 
i i 1 | erodes easily.| erodes easily.| cemented pan. 
1 1 H ' 1 y 
ü ü 1 r LI ü 
50%, 51%: I | i i ! i 
Harwood---------- iModerate: ! Severe: ¡Deep to water {Cemented pan, Cemented pan, {Erodes easily, 
¦ seepage, | thin layer. i i slope, | erodes easily.; cemented pan. 
| cemented pan, | i | erodes easily.| : 
| slope. i i i 1 i 
i i i i i I 
Burke------------ ¡Moderate: iSevere: IDeep to water ¡Depth to rock, ¡Depth to rock, iErodes easily, 
| seepage, i piping. i | cemented pan, | cemented pan. | depth to rock. 
| depth to rock, I i slope. i I 
| slope. i i i i i 
i i i ۱ i i 
Wiehl------------ iModerate: iSevere: {Deep to water ¡Depth to rock, ¡Depth to rock, iErodes easily, 
| seepage, i piping. i i slope. | erodes easıly.ı depth to rock. 
| depth to rock,i i | i i 
! slope. i i i i i 
r r i: 1 DH 1 
1 I 1 1 1 1 
528, 53*, 54%: i I i i i i 
Harwood---------- iSevere: iSevere: ¡Deep to water {Cemented pan,  iSlope, iSlope, 
slope. i thin layer. i | slope, 1 cemented pan, | erodes eas1ly, 
i 1 £ 1 ' 
| | I ! 
1 1 1 1 1 


See footnote at end of ta 


ble. 
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too sandy. 


droughty. 


i Limitations for-- i Features affecting-- 
Soil name and | Pond | Embankments, | i i Terraces I 
map symbol I reservoir 1 dikes, and i Drainage i Irrigation i and İ Grassed 
i areas 1 levees i i i diversions | waterways 
1 1 1 " t i 
! I ! | ' | 
52%, 53%, 54%: i i i i i i 
Burke----------- iSevere: iSevere: IDeep to water Depth to rock, iSlope, iSlope, 
| slope. | piping. | | cemented pan, | depth to rock,i erodes easily, 
i I i i slope. | cemented pan. i depth to rock. 
E i 1 t 1 $ 
LI f 1 I 1 1 
Wiehl----------- i Severe: ISevere: ¡Deep to vater ¡Depth to rock, ¡Slope, ISlope, 
i slope. | piping. i | slope. i depth to rock,i erodes easily, 
I i i i ¦ erodes easily. depth to rock. 
1 t 1 1 1 ' 
ü I 1 1 1 LI 
55%: i i i I i i 
Harwood--------- iSevere: Severe: ¡Deep to water  iCemented pan, ISlope, iSlope, 
i slope. i thin layer. I I slope, | cemented pan, i erodes easily, 
i ' i | erodes easily.) erodes easily.i cemented pan. 
1 1 1 r ' y 
' ۱ 1 I Ü 1 
Burke----------- iSevere iSevere: ¡Deep to vater ¡Depth to rock, Slope, iSlope, 
i slope. | piping. i i cemented pan, | depth to rock,i erodes easily, 
i i i i slope. | cemented pan. | depth to rock. 
' 1 y H t 1 
l 1 i I I t 
Wiehl-------- ----iSevere iSevere: ¡Deep to vater ¡Depth to rock, iSlope, ISlope, 
+ slope. | piping. ١ i slope, | depth to rock,i erodes easily, 
i i i | erodes easily.i erodes easily.i depth to rock. 
' ' ' il 1 1 
LI I 1 1 I t 
56%: i i i i i i 
Harwood--------- iSevere: ¡Severe: ¡Deep to water {Cemented pan, Slope, iSlope, 
| slope. I thin layer. | | slope, | cemented pan, | erodes easily, 
i i i | erodes easily.| erodes easily. ( cemented pan. 
1 1 1 1 y t 
I LI LI 1 1 TI 
Gorst----------- i Severe: iSevere: ¡Deep to water  iCemented pan,  iSlope, iLarge stones, 
| cemented pan, | thin layer. i I slope. I large stones, | slope, 
| slope. i i i | cemented pan. | erodes easily. 
il ü t 1 ' ' 
4 1 1 1 V 1 
57--------------- iSlight--------- ¡Severe: ¡Deep to water ¡Fast intake, ¡Erodes easily, {Erodes easily. 
Hezel i I piping. i I 8011 blowing. | Soil blowing. | 
1 1 ' 1 1 ' 
1 I i I 1 ü 
58--------------- ¡Severe: iSevere: ¡Deep to water ¡Fast intake, iSlope, iSlope, 
Hezel | slope, i piping. i I soil blowing, | erodes easily,i erodes easily. 
i i i | slope. | soil blowing. | 
' £ ' ' ' LI 
I ۱ ül 1 1 J 
59, 60, 61, 62, i i i i i i 
63-------------- ISevere: ISevere: (Deep to water ¡Large stones, iSlope, ¡Large stones, 
Jumpe | slope. i large stones. | i droughty, I large stones. j slope, 
i i i i slope. i | droughty. 
i ! i i i i 
64%: i ! i i i i 
dumpe----------- iSevere: Severe: ¡Deep to water Large stones, Slope, iLarge stones, 
i slope. | large stones. | i droughty, I large stones. | slope, 
I ' t | slope. i ! droughty. 
1 H 1 ' ' r 
d I I ۱ 1 i 
Rock outerop. ! i i i I i 
t t 1 r r 1 
1 1 i I LI ۱ 
65--------------- (Severe; ISevere: ¡Deep to vater {Large stones,  iSlope, iLarge stones, 
Kiona | slope. i seepage, H I droughty, | large stones. | slope. 
' I large stones. | | slope. | l 
' ' ' 1 LI 1 
' LI 1 1 i 5 
66--------------- jSlight-------- -iSevere: ¡Frost action---iVetness, {Erodes easily, {Excess salt, 
Kittitas i i vetness. i | erodes easily, wetness. I erodes easily. 
i i ١ | excess salt. | i 
i i i İ i i 
67--------------- iSevere: iSevere: ¡Deep to water ¡Depth to rock, Slope, ¡Slope, 
Lickskillet | depth to rock,i thin layer. i i slope, i depth to rock,i erodes easily, 
i slope. I i | erodes easily.i erodes easily.! depth to rock. 
1 1 ' ' 1 1 
I E ۱ 1 I 1 
RSS ISevere: ISevere: ¡Deep to vater ¡Large stones, Slope, iLarge stones, 
Lickskillet | depth to rock,j large stones. i | droughty, | large stones, | slope, 
i slope. i i f depth to rock. I depth to rock.; droughty. 
' ' t ' ' ' 
1 1 1 ü ۱ 1 
69--------------- iSevere: iSevere: ¡Deep to water ¡Large stones, ¡Large stones, ¡Large stones, 
Logy seepage. i seepage. 1 | droughty. | erodes easily,; erodes easily, 
' 1 l 1 , 
' i ' i i 
LI LI t LI 1 


1 
1 
1 
4 
' 
1 


See footnote at end of table. 
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Soil name and 
map symbol 


71, 72, 
Loneridge 


74, 
MeDanıel 


765: 


MeDaniel-------- 


Rock Creek------ 


Outlook 


TABLE 15.--WATER MANAGEMENT--Continued 


Soil survey 


Limitations for-- 


Pond 
reservoir 
areas 


¡Severe: 
seepage. 


Severe: 
slope. 


i Severe: 
slope. 


Severe: 
slope. 


iSevere: 

i depth to rock, 
I slope. 

n 

i 

| 
seepage. 


iSevere: 
| seepage, 
i slope. 
i 
ü 


iModerate: 
| seepage, 
i depth to rock. 
' 

I 

iSevere: 

slope. 


iSevere: 
seepage. 


iSevere: 
i cemented pan, 
i slope. 
1 
' 
: 


iSevere: 

| cemented pan, 
I slope. 

1 
i Severe: 

| seepage. 
1 

LI 

iSevere: 
| slope. 
i 

i 
iSevere: 
i slope. 
i 

I 
(Severe: 
I slope. 

i 

i 
iModerate: 
| seepage. 
1 


See footnote at end of table. 


Features affecting-- 


1 
1 
I Embankments, i i i Terraces 
| dikes, and i Drainage i Irrigation i and 
i levees i i 1 diversions 
i i | i 
i i i i 
iSevere: ¡Deep to vater ¡Large stones, {Large stones, 
| seepage. i | droughty. i too sandy. 
1 1 1 LI 
l I 1 LI 
iModerate: ¡Deep to vater ¡Large stones, Slope, 
| large stones. | I droughty, i large stones, 
! I | peres slowly. | peres slowly. 
' L ' 
í ' I I 
¡Severe: ¡Deep to water ¡Large stones, Slope, 
| large stones. i | slope, i large stones. 
| i i droughty. i 
i i i i 
i i i i 
iSevere: iDeep to water  iLarge stones,  iSlope, 
| large stones. | i slope, i large stones. 
i H | droughty. | 
' ' t 1 
I I 1 I 
iSevere: ¡Deep to water ¡Large stones, Slope, 
| seepage, i i droughty, | large stones, 
i large stones. | i depth to rock.i depth to rock 
t ' ' ) 
t 1 1 E 
ISevere: ¡Deep to water Slope, iErodes easily 
| piping. i I erodes easily.| 
H 1 ' 1 
1 1 1 I 
ISevere: IDeep to vater  iSlope---------- (Slope, 
I piping. i i | erodes easıly 
i i i i 
i i i I 
ISevere: ¡Deep to water ¡Depth to rock, ¡Depth to rock, 
t piping. | i erodes easily. erodes easily. 
' 1 t 1 
| | | | 
iSevere: ¡Deep to water ¡Depth to rock, Slope, 
i piping I 1 slope, | depth to rock 
i ! I erodes easily. erodes easily 
' ' ' 1 
1 I ' D 
ISevere: IDeep to vater  iLarge stones, iLarge stones, 
| Seepage, i | droughty. | too sandy. 
i large stones. | i i 
r t r L 
$ 1 L LI 
ISevere: ¡Deep to water ¡Depth to rock, |Slope, 
| piping I I cemented pan. ; depth to rock 
' I ' t 
| | | | 
¡Severe ¡Deep to water ¡Depth to rock, iSlope, 
I piping. i I cemented pan. | large stones, 
1 i i i depth to roek 
' ' 
l 1 1 TI 
iSevere: ¡Deep to vater {Percs slouly---iLarge stones, 
seepage. | i | too sandy. 
8 t y 
LI V D 1 
iSevere ¡Deep to water [Large stones, Slope, 
| seepage, ! | droughty, | large stones, 
| large stones. | i slope. i erodes easily 
' ' ' ' 
I I I 1 
¡Severe ¡Deep to water ¡Large stones,  iSlope, 
| Seepage, i i droughty, | large stones. 
i large stones. | | slope. i 
i : ' ' 
i 1 I U 
iModerate: ¡Deep to water iSlope---------- iSlope, 
| piping, i I I large stones. 
| large stones. | i i 
' : ; 1 
+ 1 i i 
iSevere: iFrost aetion,  iWetness, jErodes easily, 
| piping, i excess sodium.j soil blowing, | wetness, 
| excess sodium. i | excess sodium.| soil blowing. 
1 I T ' 
1 l l ' 


Grassed 
waterways 


Large stones, 
droughty. 


Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
droughty. 


Erodes eas1ly. 


Erodes easily, 
depth to rock. 


Slope, 
erodes easily, 
depth to rock. 


Large stones, 
droughty. 


Slope, 
erodes easily. 


Large stones, 
slope, 
erodes easily. 


Percs slowly. 


Large stones, 
slope, 
erodes easily. 


Large stones, 
Slope, 
droughty. 


Large stones, 
Slope. 


Excess salt, 
excess sodium, 
erodes easily. 


Yakima County Area, Washington 


Soil name and 
map symbol 


92-------------- -- 
Outlook 


96-------------- -- 
Renslow 


97-------- .————--- 
Renslov 


98-------- T------- 
Renslow 


99, 100----------- 
Ritzville 


TOT, 102, 
Ritzville 


104--------------- 
Rıtzville 


105, 106---------- 
Ritzville 


Ritzville Variant 


108--------------- 
Rıtzville Variant 


109--------------- 
Roek Creek 


1108: 
Rock Creek 


See footnote at end of 


TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- 


1 
t 
i Pond i Embankments, 
H reservoir i dikes, and 
! areas H levees 
1 1 
iModerate: iSevere: 
| seepage. i piping, 
i | excess sodium. 
' i 
I 1 
1 l 
' 1 
i 1 
! I 
iModerate: iSevere: 
| seepage, i piping. 
| depth to rock, Î 
| slope. i 
i i 
iSevere: iSevere: 
i Seepage. | Seepage, 
i | piping. 
1 r 
d I 
ISevere: ISevere: 
i Slope. | piping. 
1 1 
1 t 
IModerate: iSevere: 
| seepage, | piping. 
| depth to rock.! 
1 ' 
1 1 
iSevere: Severe: 
i Slope. i Piping. 
1 1 
1 ' 
iModerate: iSevere: 
| seepage, | piping. 
i slope. i 
1 1 
l E 
¡Severe: ¡Severe: 
| slope. | piping. 
£ ' 
l I 
IModerate: iSevere 
i seepage, I piping. 
| depth to rock.i 
ü 1 
i 1 
iSevere: (Severe: 
i Slope. | piping. 
1 1 
I Y 
jSevere: ¡Severe: 
| slope. | piping. 
1 $ 
' i 
ü 1 
iSevere: iSevere: 
i Slope. f piping. 
' ' 
! | 
ISevere: ISevere: 
depth to rock, seepage, 
il 
I 


slope. 


' 
t 
' 
۱ 
1 
1 
1 
t 


|i Severe: 
depth to 


i rock, 
1 

i Slope. 

i 

' 


i Severe; 


i slope. 
i 
A: 
I 


table. 


large stones. 


Severe: 
seepage, 
large stones. 


Severe: 


thin layer. 


Severe: 
piping. 


Drainage 
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Features affecting-- 
Terraces 
Irrigation and Grassed 
diversions waterways 


Frost action, 
excess sodium. 


to water 


to water 


to water 


to water 


to water 


to water 


to 


to 


to 


to 
to 


water 


to water 


to water 


to 


water 


to water 


Wetness, 
excess sodium. 


Depth to rock, 
slope. 


1 
I 

' 

IDroughty, 

i fast intake, 
i soil blowing. 
y 

I 

1 

' 

1 


Slope, 
erodes easily. 


I 
t 
i 
IErodes easily 
' 
r 
D 


Slope, 
erodes easily. 
Slope, 

erodes 


Slope, 
erodes easily. 


Erodes easily 


rodes easily. 


ope, 
rodes easily. 


Large stones, 
droushty, 
depth to rock. 


Large stones, 
droughty, 
depth to rock. 


Large stones, 
droughty, 
depth to rock. 


Depth to rock, 
slope, 
erodes easily. 


1 
I 
' 
' 
1 
il 
1 
1 
' 
D 
y 
i 
1 
1 
1 
H 
! 
I 
4 
I 
1 
I 
' 
I 
' 
H 
1 
l 
' 
' 
1 
I 
i 
1 
1 
l 
' 
l 
1 
1 
1 
I 
1 
1 
1 
I 
' 
1 
H 
I 
' 
Li 
1 
D 
1 
1 
7 
I 
1 
1 
۱ 
1 
I 
1 
1 
I 
! 
1 
7 
I 
' 
i 
1 
۱ 
' 
I 
! 
' 
t 
1 
1 
l 
H 
i 
' 
' 
H 
I 
' 
1 
' 
I 
' 
' 
t 
1 
1 


Erodes easily, 
wetness. 


Depth to rock, 
erodes easily. 


Too sandy, 
Soil blowing. 


Slope, 
erodes easily. 


Erodes easily 


Slope, 
erodes easily. 


Erodes easily 


Siope, 
erodes easily. 


Erodes easily 


Slope, 
erodes easily. 


Slope, 
large stones, 
erodes easily. 


Slope, 
large stones, 
erodes easily. 


Slope, 
large 
depth 


Stones, 
to rock. 


ope, 
arge stones, 


to rock. 


stones, 
to rock. 


to rock, 


excess sodium, 


1 

ü 

' 

A 

i 

1 

1 

t 

1 

Excess salt, 
' 

f 

| erodes easily. 
t 


ül 
i 
i 
i 
jErodes easily, 
| depth to rock. 
1 
1 
1 
1 
' 
4 


Droughty. 


1 
r 
1 
1 
1 
1 
1 
' 


Slope, 
erodes easily. 


Erodes easily. 


Slope, 
erodes easily. 


Erodes easily. 


Slope, 
erodes easily. 


Erodes easily. 


rodes easily. 


ope, 
rodes easily. 


Large stones, 
slope, 
erodes easily. 


Large stones, 
slope, 
droughty. 


Large stones, 
Slope, 
droughty. 


Large stones, 
slope, 
droughty. 


Slope, 
erodes easily, 
depth to rock. 


i 
LI 
' 
1 
1 
I 
٦ 
t 
r 
ü 
: 
1 
' 
I 
1 
I 
' 
ü 
i 
' 
1 
ül 
I 
LI 
1 
£ 
LI 
1 
y 
t 
1 
i 
1 
r 
ü 
H 
I 
3 
LI 
1 
1 
' 
r 
y 
1 
t 
1 
181 
ie 
i 
' 
t 
r 
1 
' 
1 
' 
1 
1 
1 
' 
I 
' 
H 
1 
LI 
' 
1 
' 
t 
1 
[j 
1 
1 
1 
i 
1 
2 
4 
LI 
' 
ü 
y 
i 
' 
' 
t 
' 
' 
1 
' 
1 
d 
1 
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TABLE 15.--WATER MANAGEMENT--Continued 
I Limitations for-- 1 Features affecting-- 
Soil name and | Pond | Embankments, | H ! Terraces i 
map symbol i reservoır i dikes, and i Drainage i Irrigation i and i Grassed 
i areas i levees i H | diversions i waterways 
i i ] i i i 
! i ! i i i 
111--------------- iModerate: iSlight--------- ¡Deep to water |Peres slowly, iPercs slovly---iPeres slowly. 
Roza | slope. \ | i slope. i H 
' ' t £ + ' 
ü ü ü ü E 1 
112, 113, 114----- Severe: iSlight-------- ¡Deep to water iPercs slowly, |Slope, ISlope, 
Roza | slope. | H | slope. i percs slowly. i peres slowly. 
' t ' y ' ' 
y t y 1 LI 1 
1158: i i i i i i 
Rubble land. i i i i i i 
i | i i i i 
Rock outerop. i | i i i i 
' ' t ' ' ' 
U 1 t I t H 
116, 117---------- iSevere: ISevere: ¡Deep to water |Large stones, |Slope, ¡Large stones, 
Sapkin i slope. | large stones. | | droughty, i large stones, | slope, 
i I i I depth to rock.| depth to rock.i droughty. 
1 1 1 ' ' J 
1 I D I I 1 
1188: i i i i i i 
Sapkin----------- ISevere: iSevere: ¡Deep to vater {Large stones, Slope, ¡Large stones, 
| slope. | large stones. | i droughty, | large stones, | slope, 
! | i i depth to rock.! depth to rock.i droughty. 
, LI ' ' ' ' 
ü I 1 I 1 1 
Rubble land i i i i i ١ 
1 1 ' 1 ' 1 
1 l I l t t 
119--------------- IModerate: iSevere: ¡Deep to water ¡Large stones, ¡Large stones, {Large stones, 
Saydab | seepage, i thin layer. i i depth to rock. depth to rock.) depth to rock. 
| depth to rock. | i I i i 
i t ' LI y 1 
ü 1 1 I LI l 
120, 121---------- ISevere: iSevere: ¡Deep to water ¡Depth to rock, ¡Depth to rock, {Erodes easily, 
Seoon i cemented pan. | piping. i | cemented pan. | cemented pan. | depth to rock. 
1 1 ' 1 ' LI 
I 1 I I 1 LI 
122, 123---------- iSevere: ¡Severe: ¡Deep to water ¡Depth to rock, {Slope, iSlope, 
Scoon I cemented pan, | piping H | cemented pan. | depth to rock,i erodes easily, 
| Slope. ١ i i i cemented pan. | depth to rock. 
i 1 ' Y ' I 
1 I 1 I 1 I 
124------------- i Severe: i Severe: ¡Deep to water Erodes easily ¡Large stones, ILarge stones, 
Scooteney | seepage. | seepage. i i | erodes easily.| erodes easily. 
, ji 1 t a 1 
1 b y ü 4 l 
125------------- iSevere: iSevere: ¡Deep to water  iSlope, jLarge stones, Large stones, 
Scooteney | seepage. | seepage. H | erodes easıly.i erodes easıly.ı erodes easily. 
1 ' ' I ' ' 
1 l 1 I L l 
126--------------- iSevere: ISevere: ¡Deep to water |Slope, iSlope, Large stones, 
Seooteney i seepage, | seepage. i | erodes easily.} large stones, | slope, 
I slope. I i i | erodes easily.! erodes easily. 
' 1 ' I 1 1 
I H 1 LI ü l 
127--------------- iSevere: ISevere: ¡Deep to vater  |Favorable------ ¡Large stones, ¡Large stones, 
Seooteney i seepage. | seepage. i I | erodes easily.| erodes easily. 
i! r y I ' 1 
1 l 1 LI 1 l 
188, 129---------- iModerate: ¡Severe: ¡Deep to water ¡Depth to rock, ¡Depth to rock, ¡Erodes easily, 
Selah | depth to rock,| thin layer. i | cemented pan, | cemented pan. | depth to rock. 
| cemented pan, | i | slope. i 
| slope. i | i i i 
i I i i i i 
130, 131---------- ¡Severe: ¡Severe: ¡Deep to water {Depth to rock, iSlope, ISlope, 
Selah | slope. I thin layer. i i cemented pan, | depth to rock,i erodes easily, 
i i i | slope. I cemented pan. | depth to rock. 
y LI y * 1 t 
r I 1 l I l 
132, 133---------- IModerate: ISevere: IDeep to water  iSlope, IErodes easily IErodes easily. 
Shano 1 seepage, I piping. H | erodes easily.| i 
| slope. i i i i i 
i | i i i i 
134, 135---------- isevere: iSevere: iDeep to vater  iSlope, ISlope, iSlope, 
Shano | slope. | piping. H I erodes easily. erodes easily.| erodes easily. 
' t 1 r 1 å 
E 1 i t 1 1 
136, 137---------- iSevere: ¡Severe: ¡Deep to water ¡Depth to rock, iSlope, iSlope, 
Simcoe | Slope. f piping i i Slope, i depth to rock,i erodes easily, 
i i i i erodes easily.| erodes easily.| depth to rock. 
1 å 1 ' ' r 
i) t I I ' TI 
See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- 


0 T 
D 1 
Soil name and | Pond i Embankments, 
map symbol I reservoir i dikes, and i 
i areas i levees i 
i i i 
i ! i 
138------ .-—------ iModerate: iSevere: 
Sinloe | Seepage. | piping, 
i | wetness, i 
i | excess sodium. i 
1 t 1 
1 ü 1 
ET Moderate: iSevere: 
Sinloc | seepage. | piping, i 
i | wetness, i 
i | excess sodium.i 
£ * ' 
I 1 4 
140, 141---------- iModerate: iSevere: 
Sinloc i seepage, I piping, 
| slope. | wetness, 
i | excess sodium. i 
: ' f 
i LI 1 
EE iSevere: ISevere: i 
Starbuck | depth to rock,i piping. 
| slope. i 1 
i i i 
143%, 144%; 1 i ; 
Starbuck--------- iSevere: iSevere: i 
I depth to rock,i piping. | 
| slope. i 
i i i 
Rock outcrop. i | H 
: ' 1 
ü ü 1 
145, 146, 147, H i 
148------.------- | Severe: iSevere: i 
Sutkin | slope. | large stones. | 
i 1 t 
D ü LI 
149%: 1 i l 
Sutkin----------- iSevere: iSevere: i 
1 slope. I large stones. | 
' 1 t 
l i 1 
Rock outerop. ! i 
1 ' r 
l 1 I 
150--------------- iSevere: ISevere: 
Sutkin Variant | seepage. | seepage. 
i ' 1 
ü ü ü 
151, 152, 153----- iSevere: iSevere: 1 
Taneum | slope. I thin layer. i 
1 y 1 
5 1 1 
154%; i i i 
Taneum----------- ¡Severe: ٥ ۹٤ | 
i slope. | thin layer, i 
1 r ' 
1 1 1 
Rock Creek------- iSevere: iSevere: i 
I depth to rock,i seepage, 
| slope. | large stones. | 
1 Li 1 
1 1 ' 
155--------------- iSevere: ISevere: 
Tekison | slope. i large stones. | 
1 1 t 
| ! i 
156--------------- ¡Moderate: iSevere: ' 
Tieton | seepage, | thin layer, 
| depth to rock, 
| slope. 1 i 
r 1 I 
L ü 1 
157----- -T--------- İModerate: iSevere: i 
Tieton | seepage, i thin layer. 
| depth to rock.i 
' 1 1 
t 1 1 
158, 159-------- -= (Moderate: ¡Severe: H 
Tieton | seepage, | thin layer. 
| depth to rock,i | 
ì slope. i ' 
i ' ' 
1 1 I 


See footnote 


end of table, 
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Features affecting—- 
i Terraces 
Drainage Irrigation and Grassed 
diversions waterways 
Wetness, Erodes easily, |Excess salt, 


Frost action, 
excess sodium. 


Frost action, 
excess sodium. 


Frost action, 
slope, 


excess sodium. 


Deep to water 


Deep to 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep water 


Deep to water 


Deep to water 


so1l bloving. 


Wetness, 
slope. 


Depth to rock, 
slope. 


Depth to rock, 
slope. 


Large stones, 
slope. 


Large stones, 
slope. 


Large stones, 
droughty, 
depth to rock. 


Large stones, 
droughty, 
peres slowly. 


Soil blowing, 


slope, 
erodes easily. 


Erodes easily 


Slope, 
erodes easily. 


etness, 


r 
wW 
soil blowing. 


iErodes easily, 
wetness. 


Erodes easily, 
wetness. 


Slope, 
depth to rock, 
erodes easily. 
Slope, 
depth to rock, 
erodes easily. 


stones. 
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l 
1 
' 
il 
l 
I 
۱ 
' 
l 
1 
i 
1 
1 
' 
ü 
1 
LI 
DH 
LI 
' 
ü 
' 
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us 


Erodes easıly 
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Slope, 
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depth to rock. 
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slope. 
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slope. 
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iSlope. 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 


1 r 
i 1 
Soil name and | Pond | Embankments, | I I Terraces i 
map symbol H reservoir i dikes, and i Drainage i Irrigatıon i and i Grassed 
1 areas l levees H i i diversions i waterways 
i i i I i i 
t I i i | i 
160, 161---------- iSevere: iSevere: ¡Deep to vater  iSlope, iSlope, ¡Slope, 
Tieton | slope. i thin layer. H | erodes easily.} erodes easily.i erodes easily. 
t 1 ül t 1 1 
' 1 LI I I 1 
162* ' ! i ! ! ! 
Tieton----------- iSevere: ¡Severe: ‘Deep to water Slope, ISlope, iSlope, 
| slope. | thin layer. I | erodes easily.| erodes easily.{ erodes easily. 
1 ' ' 1 1 1 
' ' y l 1 1 
Rock outerop. i İ i i i i 
1 1 H 1 y 1 
LI 1 1 H 1 D 
163--------------- Moderate: Moderate: IFrost action---jWetness, iErodes easily, iErodes easily. 
Toppenish | seepage. i thin layer, i | erodes easily.i wetness. 
i i piping, i i i i 
! | wetness. i i i i 
1 1 il 1 1 1 
I 1 LI 1 l 1 
164. i i i ! i i 
Torriorthents i | i i i ! 
D 1 1 t r 1 
D t I b 1 1 
165--------------- iSevere: iSevere: IFrost action,  iWetness, ¡Large stones, ¡Large stones, 
Track | seepage. | seepage. i eutbanks cave.| droughty, | erodes easily,i erodes easily, 
i i ' | erodes easily.! wetness. | droughty. 
y 1 t H 1 1 
LI 1 ' l 4 1 
166, 167---------- ISevere: iSevere: IDeep to water  iDroughty, iSlope, iLarge stones, 
Tumac | slope. | seepage. i i slope. I large stones. | slope, 
i ' i ! i | droughty. 
i i i | i ! 
168--------------- IModerate: ¡Severe: ¡Flooding, IWetness-------- ‘Erodes easily, iWetness, 
Umapine | Seepage. | pipine, | frost action. | | wetness. | excess salt, 
i | wetness, i 1 i I exeess sodium. 
I | excess sodium, | I i ' 
' d 1 H 1 1 
I I ۱ t 1 LI 
169--------------- iModerate: (Severe: {Frost action, |Wetness, {Erodes easily, {Excess sodium, 
Umapine | seepage. | piping, | excess sodium.| erodes easily.i wetness. I erodes easily. 
! ¦ excess sodium. | i i i 
3 I 1 1 ' t 
i l I l I I 
170---------- -----:Moderate: iSevere: iFrost action,  iWetness, ¡Erodes easily, iExcess sodium, 
Umapine | seepage, i piping, i slope, ! slope, i wetness. I erodes easily. 
| slope. | excess sodium.| excess sodium.) erodes easily. i 
' ' 1 1 ' ' 
LI ' i LI ü 1 
171--------------- iSevere: iSevere: IDeep to water iDroughty, iToo sandy, ¡Droughty. 
Wanser | seepage. i seepage, H | fast intake, | soil blowing. | 
I | piping. i | soil blowing. | ! 
2 t ' H 1 1 
4 1 ü I 1 1 
172--------------- IModerate: (Severe: ¡Deep to water |Soil blowing, {Erodes easily, ¡Erodes easily. 
Warden | Seepage. | piping. i | erodes easily.| soil blowing. | 
1 1 ' t ' 1 
I i I 1 I l 
173, 174---------- iModerate: ISevere: !Deep to water [Soil blowing, {Erodes easily, jErodes easily. 
Warden | seepage, | piping. ' | slope, I soil blowing. 
| slope. I i | erodes easily.| ' 
' 1 ' 1 ' 1 
' 1 ü 1 I l 
175--------------- ISevere: (Severe: ¡Deep to water ¡Soil blowing, Slope, ISlope, 
Warden I slope. | piping. i i slope, i erodes easily,i erodes easily. 
i i ١ | erodes easily.| soil blowing. i 
t T LI 1 ' 1 
I ' ' I 1 1 
176--------------- Moderate: iSevere: ¡Deep to water {Erodes easily {Erodes easily  iErodes easily. 
Warden | seepage. | piping. i | i i 
' H ' il ' 1 
' 1 ü 1 i l 
177, 178---------- iModerate: iSevere: ¡Deep to water  iSlope, ¡Erodes easily {Erodes easily. 
Narden i seepage, i piping. H | erodes easily. | 
| slope. i i i { i 
i i i i i i 
179, 189---------- ¡Severe: ISevere: ¡Deep to water iSlope, iSlope, ISlope, 
Warden I slope. | piping. i i erodes easily.| erodes easily.i erodes easily. 
1 ' y 1 1 t 
1 1 i LI LI t 
181--------------- | Severe: iSevere: IDeep to water !Droughty, ILarge stones, ¡Large stones, 
Weirman | seepage. | seepage. i | soil blowing. | too sandy. | droughty. 
H ' + ' 1 
i I H LI 1 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


I Limitations for-- i Features affecting-- 
Soil name and | Pond | Embankments, | H i Terraces i 
map symbol i reservoir i dikes, and l Drainage i Irrigation i and i Grassed 
| areas l levees I i | diversions ! waterways 
' 1 t ' 1 
I i : | 
182----------- =--- Severe: ISevere: ¡Deep to water IDroughty, ILarge stones,  iLarge stones, 
Weirman | Seepage. | Seepage. | i soil blowing. | too sandy, i droughty. 
i i i i | soil blowing. | 
1 ü 1 r LI I 
l ' l 1 1 1 
183-------------- |Severe: iSevere: ¡Deep to water iDroughty------- ILarge stones, Large stones, 
Weirman | seepage. | seepage. i j i too sandy. i droughty. 
1 H i ' 2 t 
Ë I LI t y LI 
184-------------- |Severe: iSevere: IFlooding, iNetness, ¡Large stones, ¡Large stones, 
Weirman | seepage. | seepage, | large stones, | droughty, | wetness, i wetness, 
| | vetness. i frost action. | soil blowing. | too sandy. | droughty. 
i ' ' 1 ' 1 
I ' 1 I 1 t 
185-------------- (Moderate: iSevere: ¡Frost action---|Wetness, ¡Erodes easily, iErodes easily. 
Wenas i Seepage. | piping. i | erodes easily.| wetness. i 
' y 1 1 1 ' 
' ' 1 Y 1 1 
186-------------- iModerate: ¡Severe: ¡Deep to water ¡Soil blowing, ¡Depth to rock, ¡Erodes easily, 
Willis | seepage, | piping. i | depth to rock,} cemented pan. ¡ depth to rock. 
| depth to rock, ! ١ i eemented pan. i i 
| slope i ! i i i 
I i 1 i i ' 
187, 188--------- iModerate: ISevere: ¡Deep to vater ¡Depth to rock, {Depth to rock, {Erodes easily, 
Willis | seepage, | piping. i i cemented pan. | cemented pan. | depth to rock. 
| depth to rock, | | i i i 
| slope. İ i i i I 
| i i i i i 
189-------------- ISevere: iSevere: ¡Deep to vater ¡Depth to rock, iSlope, iSlope, 
Willis | slope. | piping. I i cemented pan. | depth to rock,; erodes easily, 
i i i I | cemented pan. | depth to rock. 
1 1 ' r 1 ' 
ü 1 I ü ü I 
190-------------- {Severe: iSevere: ¡Deep to vater  |Flooding------- ¡Erodes easily, ¡Erodes easily. 
Yakima | seepage. | seepage. i i i too sandy. i 
t i ül 1 1 1 
1 I I 1 ! 1 
191-------------- iModerate: ISevere: ¡Frost action---iWetness, ¡Erodes easily, Erodes easily. 
Zillah | seepage. I piping. I | soil blowing. i wetness, i 
i i i | | soil blowing. | 
t I 1 1 i ' 
1 t t D I t 
192-------------- iModerate: ISevere: ¡Frost action---|Wetness-------- iErodes easily, ¡Erodes easily. 
Zillah | seepage. | piping. i ' I wetness. i 
1 LI y i , t 
1 I i ü r 4 
193-------------- iModerate: iSevere: IFlooding, iHetness-------- {Erodes easily, iNetness, 
Z1llah | Seepage. | piping, i frost action. | | wetness. | erodes easily. 
1 | wetness. | i i i 
r 1 ih r y 1 
1 1 1 n i 1 
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* See description of the 


map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES 


Absence of an entry indicates that data were not estimated] 


[The symbol > means more than. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
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Soil name and 
map symbol 

14, 15, 16------- 
Carmack 

17”: 
Carmack--------- 
Rock outerop. 

22--------------- 
Clint 
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Rubble land. 
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See footnote at end of table. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


Soil survey 


p" and "Organic matter" apply only to the surface laver. 


Entries under "Erosion factors--T" apply to the entire 
Absence of an entry indicates that data were not available or were not estimated] 


TABLE 17.--PHYSIGAL AND GHEMICAL PROPERTIES OF SOILS 
"Wind erodibility grou 


Entries under 


[The symbol < means less than; > means more than. 
profile. 


326 


ox 
تو ہے‎ 
cp + لہ‎ m bai N N ya N i^ DN لہ‎ = e 
یہ‎ A3 o t ' 1 U 1 1 ' 1 ' ' ' I 
Qa H D 
o 
im 
HP Of 
UUM د‎ m 
goro mn 00 uv Ka o oo co co co co = گا‎ 
e Ed ب۶‎ 
= 0,0 bop 
an 
os E لہ‎ = m — ys ضا‎ = D = in N ما‎ 
o 
WD صدا‎ male — -- -— -— شش و‎ -— -— -— nn nn -— -— == -— -— -.— -— -— -— -— -— -— -— -— تر رر‎ 
oo t- O لہ ما‎ NO I HMMO 1 NG I دا‎ nin NO I ماب گا‎ ت١‎ UNO I = uo دد نتا‎ 1 au سم‎ 
& 0 x mr OO ~N 1 mM Hr t rat Mer 14 ——— 1 m” Í سر سب نا‎ meri mmmmm 
Gj Ge . . ` | ' D t . e D I ef .. SH € € cv € 
0000 oo! OOOO 1 oot ooo oo! OOOO! oot ooo ect 00000 
torta lb tflilt 1 Ti dob lll LEL IT t bi kod | 
a 3d d$ ilili LELLE | tre ١ ١ | IIT j lil ٢ ٤8 Ut 1 rato OİL ta 
I ag rte EU ٢ ا‎ ١ ١ t gi FEE E $F 111 FEEF Ani o dadd || ١ ٦ ota 
سرب قد‎ LET # til 111 8641 fır l í Ë 34r pt gr ٠ ırr ESE 1031 1! I 
msn rbi ase ırbrı ill Pre ق8‎ - | ll J! â LEJ dg g Pree 00 409 kill lil 
aos 1,3: EE illi — 311 1141 11 VEN l ٦٤4 Peter 0 8 L R k. -FET ill |! Jj 
& کے‎ ow !' lil tte 0103 ١ ١ ١ bet Hat nu bilir: terre VJ o og Lif tet 
aap KEE €x xxxxı = = SEI کے کے کے‎ == ١ کے کے‎ SI xx! کے‎ x = zzi xox 
vi o 0000 oot 00001 oo oo! coo oo! 00001! oot ooo oot oo 
نس‎ xil oot vd I Ad کے‎ Il کے دک کے‎ Ad! 1ت ہے اک ہی یب بتک‎ Hon تک کے اف کے‎ 
> E 
دہ‎ o 
Kal پا‎ 
E a لہ یہ لہ لہ‎ NN I لہ یہ یہ یہ‎ 1 NN 1 لہ لہ‎ I لہ لہ یہ‎ NN I یہ لہ 1 لہ لہ یہ یہ‎ I یہ یہ یہ 4 لہ یہ نہ یہ یہ‎ (N یہ‎ 
E o vvvv VVI VSM vvi vv I vvv NOME E .— VN I MVV ww LI vVVYYY 
ad LES LI LI 1 1 LI 
cg E 
v = 
Ë 
° مه‎ cO ہہ‎ co co co co وہ‎ + = nm nm UN ما‎ UY uo eoo iun Nm me cn To NINO OG 
dd - . . . ` 
KSE) | te t— پد‎ t— Er I t— بد‎ oO oo 1 wor or I SO NO ND or I rro t “o i t- Be oni xO 0O ټی‎ XO O 
oo 4 TIR EN I*R da E Lo $ t $ ا۱۱۱‎ og 19: 11414 tili ti fili pourra 
vu QUO ro! mm eet سي‎ | rer == I ——— 1 و سیت‎ “€ SHË Fea 
o < . . . . . e . . D D . 
5 O O O ND ov “or “o ov LY ما ما‎ wow 0 Sou ماو‎ MO Mu pm ما گا صا ضف‎ 
o cuum nx س مچ کم‎ ur Ar moo co ar momo Nr NMA mm” —— — —— 
aL» ia . ده »ه‎ eR. S S "n š 5”. 
و تہ‎ i| ہے‎ oooo oot oooor oor ooi ooo oo! oooo! 2001 ooo OO! 00000 
AS ON tide tit 11101 111 pid tie وو‎ 113101 yı bri tit 111) 
به‎ O gc OTTN ہم‎ I امام‎ oni ooi! — to DA ١ ~ mov I oni Nr A MOI OOr-oo 
G z OH = OOO or سا‎ e ہے‎ -OQO O -00 —o erro یں‎ <[ ro —— ې ہے ہس سا‎ e 
> q هه د‎ . 2 se e Të : . : .... 
< o oooo oo oooo oc oo ooo oo oooo oo oo oo 00000 
> 
2 
"A 
— Ou ت‎ ww Oooo oo oo ooo oo oooo oo ooo oo 00000 
un £, . ۰ . . . > . rs 
a a NOOO ool یہ یہ لہ لہ‎ t NUN I CON 1 لہ لہ یہ‎ N NI NNN یہ لہ | یہ‎ 1 NAN لہ لہ لہ ا لہ لہ‎ O لہ‎ 
رن‎ — II IN tf te !1 ٢١ ٠ ١ 1 ill Ud: gd! tee VII tt tty II I tt tet i ١ 1 l 
2 ېو‎ oNON ANI OOool ooi! ماف‎ l| 000 201 o“ oo“ol ww I OO ov! oood«dwo 
A . ` . .. ۰ - w é a ہو‎ E o 
K OO oo OOOO oo oo coo oo S o G هو‎ oo ooo oo 00000 
o 
مم‎ 
ooo un ۳ LA LO NO WEN Nat lot =a یہ‎ >r OOOO Nr NKO ضا گا‎ oo O یا ضا‎ 
> > Qm Al um it لہ لہ ۲ہ یہ یہ ے‎ 1 AA I FO NA 1 نہ لہ لہ‎ ١٤ NONI NOM yo 1 لہ لہ یم‎ ۲۱٥۷ 
% o (rb: vere t tj ٢١ ٢ ۰ ۱ ٦ ort TI bota pt و‎ ta Peet! tbe doli tt ted 
a o Nono ته فا‎ E 004040 I oot oo I cO UN مه‎ Ooo 0000 1 oG I neo o in I 00000 
o — نہ — رم — ںہ — — — م یہ‎ — —N سے سر سے مم سا یہ — لہ — سپ سے سے ہم‎ 
< O gaza Oo o هه‎ O لہ ما‎ ro LA te LA oce گا گا‎ TMO 
+ مر د — نې په کی مد یہ ےم‎ = oh Oh mao mt Rm me -mo ti بح‎ OG 
a = rod dg! 'to ru Fin tim 5 gd og bit || ١ ١ tn I t dal Fem FITTS 
vo تھا‎ OO Or ہ‎ Oo zt om om omr om O in mm om Co o ته‎ Ot— Q t— in — i 
a um — ہ د‎ a — سم‎ mm rus 
wn t ' 1 1 ' ' 1 LI I I ' ! 
+ ' ' I LI ' J 1 I LI LI i LI 
Kai Q U t I I 1 1 1 I 1 I 1 LI 
E o I ' I I I ' I I i LI 1 LI 
ہے تہ‎ ko) LI i I l LI LI I í i LI 1 LI 
° = ' t I I ' ' 1 1 i LI ' I 
9.2 G i I LI LI LI LI I I LI I 1 LI 
E E > i I ls I 1 u I t ' ' یہ‎ ' 
D > £ ' pz ro 1 LI 1 I I LI LI = 1 
an o [| ro 12 I 1 ' I [ [ [ bx 
' (> o po D 1 D c x = m” bo 
ag o o ro ta bo o o o Ka o gəl To ba 
OG kal t3 o I د‎ px E o. E x E? سب مد‎ M ts 
° E 3 15 | mo 10 o E o o, o + 5 15 
vi c 10 1 a O O = "0 cg "0 3 -5 ba 
t4 I < m -m ım * m m * m v * m vi om mo 
ج‎ N m a so = co o w ye 


See footnote at end of table, 


327 
8۳08160101148 | 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


Yakima County Area, Washington 


Oh 
Ao 
£o [n] m من د‎ 
op [o 0 i 1 
o0 کہ‎ a سپ‎ — = 
KE 
o 
43 
BS 
258 - 
OHO o u = 
LAG 
v.a og 
a 
gj E [re u ضا‎ 
8 
o ADEN mase sin 1 TONO mm HAMM 
o ۴۳ mn ۴۳٦ 1 NT" Y MOTIT 
Gil. و 909 اث‎ «e * و‎ . . . 
ooooo ooo! oooo oo oooo 
Llu ' ee 1 ١ ١ | tul tras 1 1 ' ' ' 1 ١ ١ ١ ا‎ ١ ١ ١ gg pı ' 1 
rd Ll ' m. 1 ` f 3 ١ ١ ١ ١ WE A 1 I 1 u f ' 1111 pd gg tai ' TM. 
U Ei ' ١ ١ ١ Litas bid Lata pres tot boğ to ) ١ ١ g ١ ٤ LA noti 
EISES "HR brod ١ ١ | bili Plu LO ipi (si ١ ١ ١ ١ ١ ١ ١١ '1 15 4 1 
cH. | 1 هه‎ 1 11105 bid pote t! ١ gd 104 tæt Od 15 d read tt bəri 
"noc bim vi tot 1 ١ ١ 1 tag og Prat pm toe tor Lad LE Ll rot 
LEGO ١ ١ ١ ۵ 1 ti tar اکر ار‎ Lld ۱١ ١ gd Ot Loe OI ١ tl H III 1 Port 
Eu BE کی = لپ کے‎ = "mg = zzz 3331 zzzi! =o = xox zu! 3332 ES zx Susan 
n o ooooo ooooo 000 oool oool ooo oco ool oooo و و هو و‎ oo 0000 
— x EE ado 3223) Hitt Aan HEJ JENË 4444 273233 dt QE 
> E 
A3 o 
p N 
E نہ یہ یہ یہ یہ یہ یہ یہ یہ یہ نتا‎ AAN یہ یہ یہ‎ I NAN I یہ یہ یہ‎ NNN یہ یہ‎ I یہ یہ یہ له یہ یہ‎ N یہ نیہ یہ‎ 
Al ol vvvvv vvvvv vvv — و پڼ په په‎ vwv vvv VV | Vv NV vvvv vv 
cı şe t 1 
pu E 
Ee = 
£ 
° NINO OG ہہ صا فا‎ cost mmm men on oo مہ‎ zt ہہ‎ mm on oen د‎ «m و ود‎ Ox 
miu ll, mə sə. w د وه‎ " .. : ə 
ap İİ Cowon OO قفا‎ O O mo kı rı t—t—co mo ci o o oo 
oo ja ١ ١ ١ ٦٣ EE 31 ( 1:1 3 Lld 14094 L L L tut rae itt prog dg 1 
na = oou re م‎ O O od ooo! دوسا‎ O I Ot vor ee و‎ rører ——— oc 
Ol. د واه‎ * e ə əm و‎ ə . .. ه غد‎ oe : 
D O ضا‎ UN و ضا‎ O UN UN UN www NDO 10000 von vor wow O00 OO O اع‎ vor 
o pee setet DIAM omo هه‎ MO DOF DAT No cyr at Ôl merh mm OOM 
— لہ یہ لہ لم لہ یہ له یہ له ې‎ wm pU ود اس سا سے سپ سپ نېم پخ سپ سي‎ ro ——oo سو سے‎ OO لہ لہ‎ 
shej «ee s هی اه د‎ eee ğ FF "E 5 
0 o djaj 200000 ooooo ooo oool ooo! ooo ooo oo! oooo oooo oo 
Apo ırrrı Dro! og: dg hl 1314 taut ead nen rift ١1 ١ ١ 1 117 1! 1 
ہے‎ O BS] UNDEAD DARDO x Yo oOomt )ہہ بت‎ m یہ د‎ MON OF I — mc am” An remo 
o = m e ہے سپ — ہم سے سے —— سے سے — سے‎ o Too coe eo هوېم ہے‎ CH e ن ې‎ CH سے سم‎ 
mq د ده تت‎ = w w EN . - F m . مد د‎ a 
= o 20000 ooooo ooo ooo ooo ooo ooo oo cooo oooo oo oooo 
> 
دہ‎ 
A 
ہے‎ ooooweo ooooo 000 ooo oco ooo ooo ov oooo 2000 oo 
m ul e ev ه ه د‎ . SS . ` 
a =| NANOS NONO ONO NAN I لہ یہ لہ 1 یہ یہ‎ NAN Nol Cu ما فص‎ O QOO O Na 
6 M 1 ١ ١ ١ og k f T ه766‎ III 1 ١ ١ || şını rı tit rı ١ ١ d ٤ ١ ١ d ' 
2 S| د د‎ EM کہ مہف یہ‎ QNO O» oo www I wo wo I D woo wont wooo wooo ov 0000 
Ei د غ د‎ w = .. ... . ` š 
5 ooooo ooooo NON ooo ooo ooo coo oo ONNN نہ یہ نہ ہ‎ oo 
a 
OOO o ہ ہہ ځا ی ہ ہ‎ Man wyw گا‎ ooo ooo thin co cO oo UN co مه‎ oO UN 
> P لہ لہ یہ یہہ لہ یہ لہ‎ en لہ‎ roer NNA I QANA 1 NMA یہہ یہ‎ IT 1 سے سے سے‎ — — — — — Ko) 
m o و‎ ٣٤ tr PEN ' 1 1 و‎ F 1 ١ ١ | pri ! í 1 tad pri itt ' 
ہے‎ aj ooovo 90000 MUNN 000 1 coco co I ہ‎ oi مههه‎ om! ooon ooon ضا یہ‎ 
o سم سم نې کو و مې سي جو سپ یي سے — ہے مچ‎ Sri nal demo um am سے‎ y Pr یس رس‎ 
ne mo یا‎ MO O00 همه‎ omo Tomo omo o -mo سر سم‎ mo 
ہے‎ AIO rast wä ro Cl =o = تہ‎ emo Ar oo mao مه‎ ma O — 0 
z ITF gd Gr » ١ ١ ١ l ١ ١ 4 1110 vi dco sug bow. 110 E bd ro... ' 
Hi O ın سے‎ mo ہا تہ‎ m 200 OO Ohn OO Som oon onr ہ‎ co — DO door m om Ono 
raus raus سا‎ r —— ې سا‎ mM =m ma m= 
1 1 1 1 ' 1 1 1 1 zd E 1 I 
١ ' ' t ' t t 1 D ' ' ' 
g I D I H 1 ' t 1 1 I ! 1 
£ 1 1 > e 1 ' نڅ‎ f ' ' I t I 
Oa i ' a له‎ 1 ' . N I 1 1 1 : I 1 
Q t ' ° ' 1 kol) 1 ' Y I 1 ke) | H 
va I ' D - 1 ' =: > 1 x 2 1 3 c ' ' 
EE o ' o o i 1 نا‎ o 1 o a I ' G ١ ہے‎ H 
G > - D BON 1 ' لہ ېم‎ [ o o 1 [ 4 o t 
sa E MA 3 ' ' o o 3 x 1o o bos m 
- o o ng 1 I o kë si zə o a is x o L ١ ه‎ 
یہ ہے‎ ma o Du Ig 2 ہے‎ ono o 8 1 ® o m cow o 
AG =B E x TE ic = a Ar d E 5 ia ہے‎ ams | چو‎ 
° = £. .. S 9 o 1 HES a z HEI o > På "g a T 18 
o هي‎ * o ° ^n bz * rd 3 “O * O o ... Ig * G 5 =n in 
rU o e OU ND mo e ro oo 3 oo on ے‎ m NA Tin 
— یپ‎ — N لد‎ e e N [2] m e e 


See footnote at end of table. 


7 
i 


Soll survey 
ibility! matter 
rou 


rosioniWind 
actorsjerodi-|Organ1c 


E 
f 
K 


T 
I 
' 
1 
' 
| 
f 
Ë 


Shrink- 
swell 
potent1al 


T 
f 
Salinity} 
7 
l 
' 


t 
i 
1 
1 


Soil 
Ireaction! 


1 
water 


PermeabilityiAvailable| 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


Soil name and 
map symbol 


328 


Wi Ges — N —‏ به رم پد x — e N N‏ — نې 
o ! 1 i t u LI I I 1 ' i U 1 I‏ 
un wn — Tal‏ = = سے نپ — = = ہا af uw LA‏ 
. - ` . 
mi‏ 
co VO‏ ضا = ما co un‏ ضا اا co oo‏ ما e oo‏ 
لہ لہ al N m‏ لہ kəzi‏ ۳ لہ £ = ما Wi N‏ 
C OSO ANDO moo nii We! KENI t-t— ari id ıı AAI omoi S 5 mo!‏ 
med TEA‏ اکر به په i atem Å mmm I mM | mm 04 MMM I == I!‏ سر سیا MON arr‏ سم سو GYN‏ 
ese ..‏ ...مم ta e “67 se s.l . ee +.) ... "Pr ... ee of OCH‏ 
ooo So I! oot ooot OGI ool ooo! ooo! ool ooo! ooo !l ool‏ 0000 اس ooo‏ 
rare pn b Ll "'Ü I! pri l ١ ١ | tna LL LLE d La cs LL [NE nə rprti LL‏ 
jÜj'! ١ Í 1 1 T Ë 1 LI ET rra I I TIT 88 aie | ١ ١ ١ Ltd tae irs TE tad‏ 
tread Mili SË E E ai it tie pri pri | qu bl f fa 1 Lid J. TA ١ ١ ١ ! Eb ir‏ 
tase rose tte LL tora pated pri EL Lid 145154 pee t t Í rua Ü 1 ١ 1‏ 
LU GW pri pi b ١ teta tr tt f í I Lle Er gr g bıı pr fade LEE al pri‏ 
LLE LE tue rı 1 ١ gd ' ١ I tet bii 11I 1 vi Úr a ⁄a Edd tree LLE pri‏ 
ırıı bL‏ ا ١ ١ ١ ١ III UR pri rı rid ١ ١ ١ M Je | LELA VETI EP t 1 ١ ١‏ 
I KEEN xXxxi 3x1‏ == 1 322 !=== ا کے کے 1 == x= === Ze ES xxx 31 zz! =z FE)‏ 
o0! ooi ooo! oooi ool OOOI OOOI ool‏ 0001 وهه O O O ool‏ 0000 0000 
HoH! Ad! aol dad! 1113 ) 141 2331! 1-25: aot‏ الات 1 ک سا vd dd oo‏ 332 
E‏ 
^d‏ 
1 لہ لہ NNN I NONO If‏ 1 لہ لہ 1 لہ یہ لہ I‏ اد لہ 1 یہ یہ NAN Na 1 NA 1 ANA I NONI‏ لہ لہ لہ یہ n NNN N‏ 
oz vvve vvv I MV‏ ”85 ) ټپ ۷ 2422 vvvv vvvv vvv SI SNA vvv I vvi‏ ° 
t ' ' J 1 ' ' 1‏ =< 
E‏ 
= 
ro oo oo zr co rr ro‏ += = تہ st + coco coco otr‏ وه oo‏ مه Stata ost oo‏ ہہ چذ st‏ 
Oe? “e .. ... DE) .. .. GC) ves Oe cee “ae De‏ .+ ه ه د 
I Debe tı ooo I coe t coc 1 Mio | ~oo I Onl‏ ته CO coco Gri pte d Po‏ ہہ cO‏ تہ oo‏ ته ته oo‏ 2 
tad toed I! ١ ١ I taa U LE prii ١ ١ í g tas ite trea LET‏ ھ2 (tae Or gd‏ 
stat aaya wosst sa! sta) wnt mTTH TT odo! Sao! ii woot oral ast‏ 
Ce SW. R oe ee .. . ... . ... "n ... ev Oe: .. m "P ..‏ 
ہکا Re vor orm‏ — کا تح تج NO‏ 5 کہ t— tre‏ سخ eo o‏ جج mm nnee wtf‏ 
I coco = o oo oo zr coco =r TË mak oo co zr m‏ مہ مہ — een or eo‏ یمون ېه KNN‏ 
له یہ e‏ يګ سا cee‏ لہ یہ rer cre‏ —- سے ——— oreo ~~ ~o NTO or or‏ 
AD . `‏ ےھ .... .. “se e e ... m‏ و ه د د و د د اس 
OOOO oooo OOO So I! oot ogoi So ool ooo I Qoo! oo! 2000 | ooo i ool‏ 
rı pri ! 1 g falı pad tare 1 pr d LL‏ ری وو سوا ١ ١ og feud tie tte Liin‏ ! 
NO cO I Oo I von 1 D O I Nu I won I oon | DO) Lam I won 1 ana 1‏ ہ («ooo m ORO mM moO‏ 
rer —— cee rer ——‏ سی سم سے —— ېې — ې سا -O00 —-ooo roo oo od‏ 
ve . ` -‏ . .... هو د . . .. Oe AF‏ 
oooo oooo ooo oo oo ooo oo oc ooo ooo oc ooo oo oo‏ 
ooo oc oo ooo ooo oo ooo ooo oo‏ یغه ooo ooec oo ow‏ 
w . . * ok ... .. oe ` . DCH "^ OM "nn" Oe‏ ٭ ... ... Ë‏ 
Na I‏ 1 یہ یہ لہ ا یہ یہ یہ I QUON I‏ لہ یہ یہ 1 I NAN‏ لہ لہ Qoo NO ١ NO 1 NANI QNI‏ نټ ق ام سک NO O‏ بک 
d tee l | ١ 1 i tl ( ١ ١ | LL bıl‏ 1 ' کچھ PS LIN LLIN HIN tora | ١ 1 1 ٤‏ 
wow I www I 000 I ww I‏ 1ف ماف N I SON I OOO | wow 1 wow 1 SONO E‏ تا S OOO A OCA. VON‏ 
m . - . . a e . e‏ 
ON oc oo ooo oc oc Ooo ooo oc ooo ooo oo‏ نہ لہ لہ لہ لہ لہ 
UN i UN un‏ تہ nn‏ گا ضا لہ iO Uv‏ لہ ضا لہ Nw‏ ورد لہ ooo oc oc mu nin‏ 
cO cO cO I “NN I == I‏ | = =€ 1 لہ یہ لہ NN ١ us NAN‏ 1 لہ لہ لہ A A | -mi‏ ہس St meea west‏ سوا ہے سے دہ 
o prea 1 1 ٢ og 1 ١ | pad LlLl bıı UN rıl pret Ug ta I ١ 4 va ra 6 ١ të tod‏ 
t un OO co 1 nin 1‏ گا I NO CO cO ! uyun 1 UN LA‏ ّە ته A, 9430 =r = st OH NFo NO I ino I NO oO CO I NO ÇO | xO oO |! sO‏ 
< — — — —— ې ېې -e‏ سپ سم Q roe‏ 6 
CH uy‏ شو qn bə‏ ما (Noo [4] e “oo in m Oo oo‏ 300 700 
MAN co Nm t-‏ له ح مراد CO‏ هله mM eo port co‏ لہ ته MO LA LA‏ سپ mio‏ سم "mo T‏ ہے 
E (UR brri I! ١ ۸ rin pam II IO ۱ tin Lu 1310 II IO ! LUN Pare 1110 I TIN‏ 
O O0 m Or‏ لہ ےہ بت لہ نی تن وف مہ O‏ دز بت ہہ OO te: Orr O‏ ہ Orro OTTO ONO oun Or O co no‏ ۴ 
N‏ له oğ — e AU Wi‏ سے rm‏ 
I ' ' ' ' 1 LI ' 1 1 1 [| ' 1‏ 
H t 1 ٦ H 1 LI 1 1 H‏ ' 1 ' ' 
I ' ' ' ' I ' ' ' ' '‏ ! ' 1 
I [| e LI ' ' ' 1 a ^ I 1 ' ' 1‏ 
or ' [L| 1 ۱ J a * 1 i 1 1 '‏ 1 ' 
f i I ' ' a 1 TI ' 1 '‏ 1 4 
I t ' I '‏ ما lad I 1 š 1 ' Se‏ 1 ' 
LI LI '‏ 1 .ھم o 1 I ' I ' oo‏ ' ' 
m 1 U ' H i = -* o 1 1 ' '‏ ' ' 
o I I koj wot O I 1 koj 1‏ اس ı ia‏ 1 
PO o o LI ' "O mo o et o I‏ - بخ | > | 
o TH le Ro ko = E < ° °‏ مد o 4o oo pox‏ 
bc ta Ma ia n 3 o Yu mx ak fa o = E‏ 
سا kal HE‏ 3 کہ pa ts x bot “L s +. I L, f në‏ 
"O o - D x ma m = * o 3‏ نن ro * O‏ لیم tert fod‏ 
om oin in eu m‏ کا LO fi “O Lu tr fu to Ng = mu uy‏ 
m m ty a a a a a ita) Dal‏ 


See footnote at end of table. 


329 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


Yakima County Area, Washington 


Ok 
Av 
E Ai نی‎ w e DN مې - اس ما‎ Y Val e N N ٧ m a 
Ga o LI LI I . 1 1 LI 1 1 LI 1 LI 1 1 U 
28 a, ضا‎ — — v کا ضا‎ n و‎ AI اس‎ — — — N ^I 
x . . 
° 
> 
H+ 
TBH 35 m 1 LI 
somo co i مه‎ DN نی‎ o ec oo zr H 1 ته ما‎ so oo 
بک ې‎ erb £. ' 1 
= 00 
sn 
osx E m N — In u گا گا‎ La uy — — N صا لہ‎ uw 
mo 
AS SË HF ad th ie ی‎ ët i AN qi jeu dei JUL S E i A to HR hë ayax jg isa ve اس‎ er IN ar ومو‎ 
oo NG مج‎ Ig A w~ iI ہے‎ =+ DO د بد‎ LY ہا ضا لہ‎ C ماما‎ t—oo لد ود هنا‎ oo | ti m ON NON NOO woo 
L o 2507: eomm I eom 1 لہ لہ‎ zr 57 غیت‎ — QË oe mur =+ =+ Di ma 1 — (J Í tyw O mr Oo mar Der 
tie x د د‎ “| eet .... B .. e.. anm un s s d “i wow om ne مھ‎ t o og on 
ooo! ooo! oot ooo ooo coo ooo ooo Oo I Oo I ooo ooo ooo ooo 
(ted Pro? iti vi 1441 b ! ësh if tpt 0 ٢ ۵ 01 8 CTT lil 1 
ہے‎ ! | ١ | LEET tli UNE WE 1۱۱1 1 rad EFT ot oy filli lifli ECFE lili lilli 1 
t ç tts 1 g f 1 lili 13145 III! rıl IR zt I 10901] lili LC tti dos ttt sow 
ہے ہے ید‎ III tata OF AF I th eos I ! Pet Fat. ttt tpt! tee وق و‎ hop dg ee 
cop bd 1 Krit lil Ifl l f! ١ ١ 1 VII fee Adit tre tun tie vii tog 
"uoc LET pete FEE ١ ١ | LEL rad beer st 14111 Ct 1 3. 11 bee teow 
Liu Ili 1 ٢١ ٢١ ٢٠ ril 1 ١ ٠٢ tae ! ١ i bo Lol 11: Si ili tiv 011014 too 
< # کے کے ۱ کے کے کے نه‎ SI aeg کے کے کے‎ xxx =F zz: = g = 331 Sz === xxx xox u0 = g یہ‎ 
vi o 0001 ooo! oo! 000 000 900 oco 000 ool ool ooo ooo O Or ooo 
ods dad! oe تک 2- ا‎ Ad d dud ud A. کے کے‎ 1 odo dd qo نان لف‎ AE 
> E 
> ° 
a i 
E n NAN I لہ یہ یہ‎ I Na I NNN NAN د یہ‎ GQ N لہ لہ یہ لہ لہ‎ CO یہ یہ لم یہ‎ 1 UN I یہ یہ دا د یہ لہ لہ لہ لہ یہ یہ یہ‎ 
Kal ° VN V I N N N | MV 1 VM پټ‎ vvv vvv vvv ند‎ N SN ev VV مدد و‎ I ښه‎ NM MN vvv vvv YYY 
rd Ei / U 4 + 1 3 
b: E 
n = 
£ 
° oO oo کہ‎ oa مه‎ o0 SS u uS کت = += += = گا ضا گا‎ oo co mco — 9900-40 22 08۵0 
له . .. ه ه + .... ہم ہہ‎ e ښ‎ “es و ني چو‎ .. .. 
دج ہہ‎ al ~~o | too | tı có co c oo Seo Kessel CO cO co ‘coo tri kte db nen ares Qoo net 
oo rete £ و‎ kq tëk jY tte ite LLL Wet ٢ ٢ ۱ tet tie tet brit NA 
na MAD ددع‎ i ا ہہ جم‎ = = ١ NO VO سم موي وې کے لو کے اچ موس مې د‎ =r =r =r A = که‎ o I co! KO NO ف ماف ضا‎ xO O کر‎ AO O O 
° ه د‎ a Yə دم‎ e DENU se DE .... OC ». "E^ . ra rs € o 
D سح ماب‎ o t= سح‎ tr GON NNN DON UA LO ضا‎ t— t— t— مم‎ woo vo www OCHO NON SO SO D 
v me co cO r = co MN ccoo MAD eneo co و بحم‎ Sen nin = = Guy RIO omr rcr 
۳ —— سپ سا‎ — —— ru TOD roo -00 نی مم‎ aar سپ سم مہم‎ NEO مہم‎ O rrr rer 
غ تد‎ PIE på . " نه سه‎ . . e - a . - se ` 
OO dj ooo! Oooidi ool ooo ooo ooo OOO OOO OOO OO I OO I ooo ooo ooo ooo 
ap op fade BITEN ee LEE Re EE ied E 4 4 Br AU gg !! CE AIOE ndod ttt 111 
ag بوانت‎ mmm 1t WONT NOI NDO 7m o mo — o TON oo MMI Dot orm MEM ODD OOM 
os Olm Tr ہے سے سم‎ —— OO -oo roo -00 “OO rer rr or “OO roo roo نت ہے‎ 
> o ` B : . ... 2 > .. . 
<= o ooo ooo oc ooo ooo ooo ooo com ooe oo oo ooo ooo coo ooo 
> 
2 
- 
۳ ooo ooo oc cue ooo ooo ooo ooo owowwo oo oo oo oo aon Do 
-i 7 ... CHE ` e . د‎ . e ہے ھ‎ ne eee mmm د‎ 4 Di `. . DECH ... 
a لہ لہ سا لک‎ I NNN r NONI rar NNN warn لہ لہ لہ لہ لہ لہ‎ NOS NA 1 Na ١ NAO NAO NAO NOS 
«c Be. I! ( ١ gg YAY 3 LLL H |! I | £ 1 pad Lit tt Í dyt til ILIN ttn lili til 
2 2 OOO T wow I ww l don OD sso ماف‎ NO KONDI GRAN ə ov I 2010 A MONO A MO MO AO به ما‎ (N 
per ... .... UND واو د‎ . . .. .. Oe? DE se 
£ ooo ooo oo ooo ooo Soca ooo ooo S< oo oo oc oo oo 4 ooo 
o o 
a. 
هله ضا ضا لہ‎ UN t= wear wv تح‎ =r KAN ooun oo و‎ mm ضا تا گا کا ضا گا گا‎ O ما ضا‎ 
> P CO cO cO I یہ لہ لہ‎ 1 QOO I UN اض١ سو تہ‎ ar سب یق سےا‎ TN —— سی‎ MN men 1 NAI سو سی‎ BN — گا لہ لہ پا‎ eoo 
eG o II 11 ٤1 NINI j EL lj ll j tt Til! وو ا‎ Vat bet og ا‎ ٢ 14. |! noj it tt te L9 L 
ہے‎ e. GON LOST XO cO 1 oo I NOW oo LN cO oO LN OO CO ty co سخ سج‎ uy O ما‎ UN oo I “mi ooo ooo try CO خا‎ wt oO 
o ہے سم سا‎ —— s — — — یہ سم لہ لہ میں ری‎ m س —* ہم سم‎ (Ty د سا‎ ey 
< — — oo گا‎ No ہے‎ to o TO Or o e e تہ لہ‎ Doc mo Fo 
2 MAN oo mM ہکا‎ ONO MISS OM SO MO قح مت‎ TT ON mA -mo r-mo MANO ON 
D, S £ |! ہے و‎ 1110 dim tet tbr do bL 111001433. (42 reo Iti ) 019 Feet 1 te 
o H Omen ه‎ co o ہ‎ ert DON ome our aur ا تہ‎ Om ون نه ته ن‎ S مر د‎ QOO om O mm ° ته‎ = 
a DN N e = m bal — -xq ~m — mm) DN پد‎ 
1 1 I LI I 1 1 1 i LI LI I 1 LI 1 
I 1 ٦ I I LI LI 1 LI 1 1 t I ' I 
a 1 ü I I LI I I l I LI J 8 1 ' 1 
E 1 ' I ' LI 1 ' . 1 1 [] 1 I i 1 1 
ہے نن‎ 1 I I 1 1 4 I o, t 1 1 i I t 1 i 
5 t LI ! ' 1 U I ° 1 1 bos b I ' LI 1 
oo t 1 J LI i 1 1 L LI LI to o 1 4 4 ' 
BE 1 LI f ' Lë I I o 1 I I ہے۱ ېم‎ J I mau LI 
G > I 1 1 1 wo t 4 A3 1 ln LA ہے۱‎ 1 1 t- op It 
<m 1 o I ' ' U 3 t pa Va boz t 1 o o 
1 ° 1 I سا‎ 1 1 ° ' be box VA l 1 ^ n bud 
ata m o vp Od ov mau o to boz ton ln I 1 QUES ns 
تہ ہے‎ < = n mo DO iO a M qz دب ا‎ box b Se 1» to = o ao 
oe Q en x N E izi “5 o ro Lo o to 1 60 U c0 E] a 
[72] xa * o o LE ax - 3 * 3 o boz |a lel ta ١ ن‎ O "O T0 
aA = om o ~E a مارم‎ > D LD Sei KSE? dt o aw od ma mmm 
ما‎ Ln با‎ ux 10 koj Kai kel Kai Kai “o Fe m = 


See footnote at end of table. 


Soil survey 


330 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


ox 
9 
GEZ 42 a Wi = 3 N m N Wi Q ما‎ Da a 
Tp o U u 1 U t 1 İl U I 1 1 U 
bom لہ ہم‎ w Qu Qu — — — — — m m N 
RE 
o 
o» 
در ہم‎ 
g O +A 5 
نا‎ Oci O o co ما‎ so ما‎ oo ما‎ co uy ما‎ oo Kai 
hed smi R, 
= o. 
su 
OL E wn = لہ ما ما‎ u əv E ما ما ما لہ‎ 
no 
bd 
oo eoo rand یم جح حڅ‎ co t— cv mans mow amo | N coco 1 یہ‎ ero سم‎ LA ما‎ oo UN گا‎ 
x .... . ... .و مه دم‎ eee 
ooo oot ہ ہ ہہ‎ codo os i ooo ooo! ooo! osoo dos ooo oo oo oo 
' ıooi?: FE 48 A PL We EE trap bert tt lli lli til 
a ' 1 E Ft © Fe f TIL Lili TFET tear ot. tt tat 1٢ 1 Hi 
1 w oo ot 191 riot tut IIS FOCUS 09 ١ FOIS tot bii ot 
AX ہے‎ d oe pied bic pep tet pri I ١ ١ gd ١ ١ ٢٢ 14211 pri LL rı 
£ r2 ton tai lab ILIGI lil Pret FELE O JE pri Itl t6 | 
nus tuk PLI Pred’ bint 08 tt ttt 074 ١ ١ 00694 ١ ۱١ tare to. lj tt 1 
£ = ره‎ too toi prot 120] Fer lll jj tat llt lli !i t' j bd dil 
Snp EOD = ا‎ xxux = ودک‎ = ==! == = xgexi x= کے‎ = í 2033 xxx xxx BS 
[2] o ooo oo! oooo 0000 oot ooo ooo! 0001 OOOO ooo ooo oo 
ALE IE I JE اج‎ —-— x Healt Ad اک یی کے 1 کے کت کے‎ UE و اس کے‎ Add جک لہ‎ 
> E 
++ o 
Kal m. 
= m لہ لہ لہ‎ NONI لہ یہ لہ لہ یہ لہ یہ یہ یہ لہ‎ 1 ANN ANA I NAN I لہ یہ یہ دا‎ NAN NNN NA 
په‎ ° vvv vYIY ےہ ہف‎ YNNN VV vvv 2 پټ پ پا‎ oi MMVV MMVV NNN NY 
ہے‎ < ' t ' 
نی‎ E 
“ = 
E 
o (73 (1) on mm NDA NNNM eo mmm oO xr = oo =+ = core ooo ooo mm oo 
Ala .... جا‎ Së و‎ ə. əs es oe e o ےھ‎ 7...“ .. 
mi له‎ = t— t— t= t-t-d Ot over mo ppp too I t-cooo 1 t— eO oO cO NO NDO 
oo ja it EFA ١ ١ ۸ ١ ١ i IIC db ٢ ١ ١ ٠ 11 dU td ttt ttt 11 
vig woo رد‎ SD iddo ost rer ONDE Aci Ott ere —U € 
o ae .. .. va . . . . . 
D wow woo COOK oooo VE woo worn ort امت‎ MUNN MUNN OG 
o oO w~ no ته‎ cO ی سے‎ xO CO — ی‎ EE ص مہ تہ‎ voc co œ — oo Oo O د‎ MD E Mon TIN oo 
anple on له‎ ae ee مه هت ء د د عا ھهھ د له ه‎ se sen q ak ona e 
D ہے رو‎ kal ooo oot oooo oooo ooi! ooo ooo! OOO I OOOO ooo ooo oo 
OPS ter db tree ILIL bad tat rats 611 bu jj q ill HHI 
ہے‎ o ale وه صا‎ OF I oomm موو هې‎ NDI OOM ADNI MN 1 wonm UND TO 
oz H e سم وهو‎ OH سا‎ e e نه هو و —— چ ج چت‎ roe سپ سب سا‎ ee e OH KOD —oo — سم‎ 
> 8 De . م * ض‎ & eom , ot رھ سم € غو‎ ao on . . ën مه‎ 
< o ooo oo o000 oooo oo coo ooo ooo ہ ہ ہہ‎ ooo ooo oo 
> 
2 
"n 
a O00 Ou DAGE 2000 Qe o ooo ooo ONO ooo S وه‎ oo 
m 2 .... .. هه‎ oo `. . ^ . شي ته و‎ ee 
a < Noo NO ١ مي له له‎ «age NA! N e NAA 1 لہ لہ لہ‎ | NOMNO لہ لہ 009 یہ له لہ‎ 
© cl Ult h bret UU UNE TI III IOO 1 ١ ١ I EEE ill LI ' 1 
2 £ worn won ١ 0 EE x ONN wow I Ou! AO O فا‎ A^ NO SO 
۳ ves . AA . . o .. 
$. ooo oo acom coda oo o OOO ooo 9 ooo ooo oo 
vo 
a 
ما سح گا تا ہ‎ onno ONNO NA NO ooo ooo Tinta oo 
> 42 N mm ero یہ یہ‎ m ړم س»‎ Mr SS د‎ ln ot —o 1 MAN tora pri NN 
«“ o TE. bg!  FPİLİ 00) و‎ ٢ LLL tt ag Iti” Notë 1 1:8 lli te 
ri ہم‎ NKO ow I oo umn.u Qu coco I ENO DONI LA گا‎ UN 1 TUDO p ا و‎ to min 
o NAM am —— QI — — یہ ے‎ =~ 
< No o TNO TRO e mo ro e ته‎ <¬ FO O ro oo 
4 oo MY Ar mr AO دس هز‎ O nm o Et م = جا‎ ANN MO — صیہ‎ -No 
o, £ bri 001009 Pl o 1141 1010. lil 11160 to CELE rir.biilii 101 
° wl ooon ON OMA OMA oium OMS Ore سرچ ې سا‎ eS ox =+ Co xr O2 r 
ea m — لہ‎ TN w ac = ew رن ےم‎ ra — 
1 ' ' u 1 t ' ' ' ' ٦ ' 
' ' ' t ' ' 1 1 . 1 t i 
تو‎ ' ' ' ٦ LI i 1 1 ' I ' 1 
E t ' ' LI I ' ' 1 LI LI ' 1 
ہے تہ‎ ' ' ' ' LI ' ' i i LI ' u 
5 r U ' LI 1 U U 1 ' LI I 1 
va LI E t u 1 ' ' 1 ' ' 1 1 
EE U v ' 1 — i 1 I 1 ' 1 1 
G > rd o ' 1 co 1 LI ' 1 H I ' 
sq o L bo o o H 1 ' ' ' ' t 
Kal e ES IK Led | lC LI ' | 1 50 I 60 ' 
rd a = boz le og ro TO o to Lc AE ' 
ei mü kj E Lo 1a oN to o o LE (Kal or ' 
oe ve OH o boz |' > E IA Faj 1 x o pow پو‎ 10 
n x ن‎ o o 10 ^d سل‎ “O Lo to to ناو‎ b 
کم نے و‎ tx oo x DE N= ک هد‎ ux Dx ta Kat oo 
E Es مي‎ t- co co co e eo ته‎ a 


ضا 


TO NË MA 
min ہاچ‎ 


iLow------- 


iLow------- 


| Low----=-- 


o 


iLow------- 


o 
. 


EE oe oo ere 


a 


91--------------- 


o 


Outlook 


o 


g2--------------- 


o 


Outlook 


93*. 


Pits 


m 


| Low------- 


gl --------------- 


mi 


iLow------- 


Prosser 


t- 


iLow------- 


g5--------------- 


~= 


iLow------- 


Quincy 


See footnote at end of table. 


331 


Yakima County Area, Washington 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


ErosioniWind 


— 


TE 
' 


T 
' 


T 
1 
ei 
1 


iLov—------ 


H 
1 


IModerate 


Rock Creek 


ox 
ہے‎ O 
£a دب‎ N لہ لہ‎ y N N 
oP o I t U LI I U 1 
toc lal — — — — — — — 
LE 
o 
> 
ده ېم‎ 
KEEN 
oo صا ما ا‎ ün un un co 
as 
oo 
a 
Ləl E ضا‎ m in m m ün Dal 
° 
کی‎ Ìn maa 
o Ram MOM 1 Oxifiun 1 د یت‎ UN 1 mio t~ onon 
o zt st TITS mani p TONI FANS ے یہ ما یہ‎ 
wl بخ‎ . .. oe et e ex P n مھ‎ 
ooo ooo ooo! ooo! S600 osos 
bri: I ا اط‎ dp ١ 4g ٢ OI illi ll ١ 
a “it ott rr EESE TEET 40 09) یو و‎ t4 0 01 | 
EE rrb:oll LIE aldd ٢ ٤ ١ ١٢ pret lili 
ہے ہے ید‎ rn... 54 F f p ل1‎ 8 Yt — Ut! 4d itil tliliik 
ہے تا‎ nd l ü l| li et 034: 3 31 lilli qD 045—465 0200 10 
DE ere ota !! l! ١ ١ (|| ١ @ ttt llili ٢ ١٧١١ 
LEO our oli II 1 tubi tutë lilli 
aap të zz = = xxx ===! 23333 3333 
n ° ooo 90 ° ° ooo! ooo] 0000 0000 
DN da 152 4 4 Ada! 225241 dd. Hoon 
> E 
+ o 
پا ې‎ 
c ŵ یہ لہ‎ ے٠‎ NAN I لہ لہ لہ یہ لہ‎ I لہ یہ‎ I نہ یہ یہ یہ‎ N لہ لہ لہ‎ 
“i O| vvv vVvvV I NN vVYYI vvvI VZM vvyvv 
ہے‎ < I 1 1 
© E 
v = 
E] 
o OTO voco OOO OOO eoo LORA oc == 
PD e مه د‎ . s 5 
ہے‎ A MON MON! moo rm کولم ہی جم‎ 09 co ته وخم‎ 
OO If pred ' ١ t pil treet 1 bod 
Uw Oro دب د‎ 1 VON DONI 0 1 CICER CER 
o . e .. në `. ^ ` 
8 ORD Ob VON oOo won DUNE vern 
—— r= ore roe ooo ooo — Ma aa 
A >| یہ یہ لہ لہ لہ لہ لہ لہ نہ‎ NAN یہ رم لہ لہ لہ‎ e سے ہم‎ AY = سے‎ 
ot ale m . . : . د‎ eee . 
u U zili COD ooo! 200 0001 0001 0000 oooo 
= H Of ttt ٢ ١ ١ £ 1 1 1 DEFE HAGË EELT ELTA 
id O cc AAN mon I DAR trt tori RETO Amro 
€x 2 mre ror ere —— roe erer سے ہے ہم سم‎ 
> om se . . 5 . E .... 
= O ooo ooo ooo oo ooo 0000 oooo 
> 
2 
m 
ri ooo ooo ooo ooo ooc ooo oooo 
27 ds ہہ نے‎ . s. pg > ` . 
a لک‎ NAN NAN I یہ یہ لہ یہ یہ‎ q لہ لہ لہ‎ å یہ یہ یہ له له یہ یہ له‎ 
E: په‎ Eri {104 f pie oft tr EEEE nanë vere 
a S| 000 o00 I won OOO FE WOW I OOO o 
H . e ` . Y 
£ ooo ooo 000 ooo ooo soca oooc 
o 
یم‎ 
oon om ooo ooo ooo 2000 هه مه‎ 
— 43 aem em جج‎ me pl re سي‎ zb zer | is جو‎ ez | KS = سور‎ ez yy” 
A Oj) ؛‎ bi 44.4 L ٢ للا‎ Fb eb tebe tt bt bet t€ [. OA I | I 
A al NON mods I WI DONË un) ANAN ULA ہا‎ UD 
o e سپ‎ RÀ 
< oo Ox t-o in hin co co O co co O 
P mmo may mmo M mms KEND Fe AD 
o, gj bet diiz tags ' í! ١ tn ٢ ١ 4 d ٢ ١ 1١ 
o ai oro or-ocr oru ore 050 Oran Orme 
a ba bal — ON -N 
' LI 1 1 ' D ' 
1 ٦ 1 1 ' I ' 
koj ' 1 ' 1 1 1 ' 
اسا‎ ' ' ' ' ' 1 1 
د 1 ' ہے ہہ‎ 1 $ 1 1 
o LI ' — t ' ' ' 1 
va ' ' oro t ' t ' 
EB 1 ' = إ‎ o lo o o 
vm LI ' Mr ta Va foe. tas 
an Ux tx SO“ ci tH tras tas 
LO to or > O ہم‎ Ua IH تہ ہے 1 تہ‎ 
ma Ua ہے تہ‎ o N ے‎ > ' > Mu 1 >4 
لن ہب‎ im Ovu له ہم‎ N IN ING ING 
os iS D A o تبیہ‎ 14 12 ton 
n 10 ~au نہ‎ nm od Ded Dot > CO HÖ 
مج ته فا‎ gew om om om om 
o a o“ et سم‎ — SS 


109-------------- 


1108: 


117--------- 


<2 
«2 


iLow------- 
ا‎ 0 0 


DN DN لہ‎ — 
1 t 1 1 
— E u 
Kai ضا ته‎ = 
= N N un 
maon ooi! mt 1 Nou 
Neo Deet = m I MAN mM 
.. . ' ..... . 
oot ooo! ool ooo 
' ' Pade ' I pas 
LI LI 11 ١ | ' 1 EF 
{oo II f | toe tree 
pot ١ ١ ١ gd tri rir 
Oor ebu 1 نن‎ 1 II f 
Həsə. it bii Ll ld 
tos ! ١ ١ | 1v) < = مک‎ 
xu 331 z t 90 bo مد‎ 
oo! ooor oot dead 
Azi aod I Azi nom 
AN í لہ یہ | لہ یہ لہ‎ I NN >r 
You ہبہ کو شش‎ NË SË یہ‎ 
i 
mm mmm moo co جہ‎ r 
~w I! ti tı ro 
vr $ toute pri pri 
“eil MOM OND $ = = = 
ov D Q ND NO NO دید دحا‎ 
No eo MO rov خڅ سح سے‎ 
To =° ur Arr 
» .. `. .. 
oo | ooo: ect ooo 
ıı tate (to tad 
O t ای قفا‎ ori DAT 
co roa ہم ہم‎ — — — 
oo ooo oo ooo 
ow ooo ow لہ یہ لہ‎ 
No I لہ م‎ 1 no) 200 
ane 1.111 by A pri 
OWN I 000 li لہ فص‎ ۱ NO O OD 
. .. .. ooo 
oo ooo oo .. 
coo 
wil ہا ضا‎ LY Nun Goa 
NJI NANË Nm I FOOD 
tod tse ١ ١ | bri 
owl mon t oni وا‎ UN LA 
am کے سے سم‎ -N mmm 
e omo ab RO 
Qc eN ra ro 
110 II ١ حا 1 تت‎ k të 
ON r~ OO می‎ OFN ON 
-— — — 
I ' 1 ' 
I ' l I 
LI 4 t 1 
LI ' I =i 
' t t mi . 
U LI I = I v 
Ed ' I — £ 
o I 1 1 Luj 
o 1 1 - 1 pl 
fa I LI NI 
e 1 o = | o 
+ o -ig — 
M E o UN .. 
o kal B = * o 
° ہم —— په ېم‎ Ws 
e o [2] ہم — پوټ‎ 
— — 


Rock outerop 


116, 


Sapkin 


See footnote at end of table. 


Soil survey 


332 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


| Erosioniwind | 


T 
1 


' 
us 


صا 


I Loy------ 


Starbuck-------- 


Rock outcrop. 


co 


ILow=--==== 


1 
1 


146, 


Sutkin 


ou 
و ہے‎ 
E Ai لہ ها دہ‎ — — — N — al — — — 
o» |o / u 1 r t ' ' t ' I ' 
me İn. m — صا — گا ما عا‎ — un ا‎ un 
Le . . . . ` . . 
o 
I > 
“poj 
m a تک‎ 
Om o Es co EN گا‎ o? Ln صا‎ un m =r un 
əmib 
[TM امہ‎ 
n 
s E N لہ‎ — ın ما لہ ما‎ al ın ما‎ x 
E 
o ار وک تی‎ arin t AN 1 MMO SMOO AN I amm mri EMMA MMMA Mo 1 
m e ریس اس‎ ar I 301 KINE NIN am === AM! NISIN sm TN 
بب‎ S LE وه ه‎ a.t ... ه ه دو‎ o a» .. y e sa . »j . H 1 
oooo! eot! oo! OOOO oooo ool ooo eo! cooo cooo ooi 
pr gg og pre sot Urti ١ ١ ١ ١ ' 1 EN [ ! tet ١ ١ ١١ pri 
ہے‎ Ltd ' I tat pret ١ ١ ١ || 1 1 rr ' I ؟‎ ١ ١ || و‎ - ' ' 
1 U Putte bog || iri EPLE 0! ۴ج‎ Tol $11. 91) HL Il151( 111 
ıı rete FE Pp... SHU .. 6۴ py $11 121. t ١ ١ ١ lillil tet 
سر تا‎ EEFI tre sti Yırı bd ror 114.1 105 rida ١ ١ ١۱١ 1 1 
"Os tt ١ gg II! rı VENIN ١ ١ ١ ا‎ roe ul 15) tree raed ' 1 
L. zol ANAL tat Fit 8 tl .ق‎ Iri ror vis toi PJ, ا١‎ ١ڑ‎ ا١‎ yg 
END 22221 KK 8 31 EEE xxxx Bol 2322 zu! Baz. 333 x ' 
v o 00001 ool o0! 9000 0000 |o ooo ool OOOO oooo o 1 
ab 322331 “ıı Hab 424940 AA E AAA JËS GIOGOd 212.1 3 1 
> E 
A3 ° 
ہس‎ M 
2 m یہ یہ یہ یہ‎ 1 NONI NN یہ یہ یہ یہ‎ NNN aar NAN ANT oocomo ONDO cool 
a o MMVV 1 Vv I MAZ vvyvv VvVvv Vv A y VNV VM tits LIU VV 1 
اسا‎ < ' I 1 ۱ | test rot ' 
cy g 
N = 
£ 
ə o «moi oo =r = mort MOS ma TITO mo 9007F ooo eo oo 
" . . . . mno ... .... . `. ee 
ap سا‎ oil ww I coco t Eno NN ool DON ii KR DADA SS] 
oo 11111 Tı ped parr 1 11 pug 1 11 1! 1 1 1 ta 00 ' 1 
v x eer سے‎ l wr I =+1 000 $500 cad OFF افیف‎ AAS ION oei 
m ... ... .. . > 
no! DAONONO un گا‎ m~ EN DEEN Om (Opto ww لم له له‎ o^ یل وم‎ cia 
o momo یہ سم‎ ot یم ه ہ‎ Tomo —— 000 ra hører ———— TO 
ہم‎ P> røre کے سپ‎ -e NN~O لہ لہ ہ سے یہ یہ‎ QNO سو رم رم سم = یم‎ NNN” Nr 
۵ talc ... .. . eae ه ده‎ € .. `... . m m .. 
ØB nja 2000) oo! oco! oooo 009606 oo! ooo 00! ocoo oooo ool 
در ہے‎ ON erase 1 1 U UU 1 bt ٠٢ â | f ٦٢ pag tot hit Lit: I Prun rhad 
d S ے ات‎ — 00:91 +01 AMI OVON OOO Oi ONO DHI هم مہ‎ reo AN I 
(0 & Qij ora =o ې ېې ې ې‎ CH ہچ ېپټ‎ — ez ez ې ېم ېپ سم‎ CH ereo س‎ 
> [uj oof . ew . دو‎ se 5 ..nq se ss ... ... è .. ه‎ € 3 
az o oooo oo oo oooo ooo o oo ooo oo oooo oooo o 
5 ۱ 
p 
Dal 
7 3 Oooo oo ao oooo OOOO ow ooo ov oooo oooo oo 
a = له له لم‎ I wot AAT MNO NNO Mo! ANA NOI NANO NNNG NA I 
g RD í! ١ ١ 1 1 rra pri pri MEE VI rı pri rr ! 1 ٢ 1 rın 
o (si Ou I تسا‎ 1 201 OOOO WOOO ONT OVO ONI OOOO OOOO OO 
= H ۰ `. oe وني ي‎ o ه د . - ۰ .. . ه ه د‎ e مس . د‎ .. 
5 oooo oo oo OONN نہ یہ ہہ‎ oo ooo oo ooou OCON oo 
ہم‎ 
oooo لہ لہ‎ ooo ههه‎ oct 000 ND oooo oooo NIN 
» لہ یہ لہ در‎ ١1 LL ve) —— TIA — TL MI SS لہ‎ y سے مې سے مې‎ ———— == | 
0 o ' ١ ١ I 1 pid tus O ١ l rrrı tog ١ 1 1 tus ١ ١ 1! 1 pri e, roe 
m 9 200001 vid گا‎ I inti د د‎ mana UYUN 1 KAN ONT UVA LALLA فافاتافا‎ UNN I 
o ہپ سس سم سم‎ -N —N 
x وی دا‎ -~ Ka amo تہ یہ‎ = oo SY ono د سه د‎ 
خر‎ RANA یہ سم‎ ør OAOD. ON NG ta mo EN metro MK tO or 
a x vitin Lim I Uwe ٢۲٢ gg ! ١ ١ 1 Liz tora pı eres vuri (ME. 
v H omnem arn DOT DONAT Oman or - OTO oco o ٰاہہ ماقم‎ DO 
a یہ ے‎ — am am m - == 
' 1 ' ' I 1 1 1 y H LI 
' 1 1 1 ' ' ' ۱ ' I ' 
o [ 1 y ' ' ' ' ' ' ' ' 
< LI r SCH 1 ' سه‎ Í xi 1 1 ' ' 
OH LI id LI NI Ko) ' SY = و‎ 1 1 kaq ' 
° ' ks] | لت‎ N ' mi ma 1 1 = ' 
vo ' سا‎ ' -i — ' - سپ و‎ 1 1 1 Lag ' 
و‎ = ' c 1 1 > Um ' 1 ' ' ' 
G > ' n 1 د‎ -U ١ ه‎ «1 zı ' ' = UM 
an ۱ t TI ne ba ni mi t- 1 o po 
S o to nis No to QN ٢ لک‎ mio mo ro mo 13 
ri O, be — Io —19 نړ سم‎ bə دچ و — 19 سم‎ -o vo —-0 10 
AO وهه‎ MX a ru LO o LO bo 10 o ta ہے‎ pc 
og * o a 5m “mo ره‎ Lo ——o SN E “E pc ag 19 
e oe > ng oun +0 to co mem emo od co d aa دی یہ‎ 
سم‎ EI e n Nr یہ‎ ۵ nx No me mu mu mu TU 
— - — ې — = ې‎ - - — — 


143%, 144%; 


145, 


See footnote at end of table. 


333 


Yakima County Area, Washington 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 18.--NATER FEATURES 


Absence of an entry indicates that the feature 


> means more than. 


The symbol < means less than; 


[ "Flooding" and "water table" and terms such as "rare," "brief," and "apparent" are explained in the text. 
is not a concern] 
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TABLE 19.--SOIL FEATURES 
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TABLE 19.--SOIL FEATURES--Continued 
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TABLE 19.--SOIL FEATURES--Continued 
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TABLE 19.--SOIL FEATURES--Continued 
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TABLE 19.--SOIL FEATURES--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


Zillah 


Yakima County Area, Washington 


[An asterisk in the 
description of 


first column indicates that the soil is a taxadjunet to the series. 
those characteristics of the soil that are outside the range of the series] 


TABLE 20.--CLASSIFICATION OF THE SOILS 


See text for a 


345 


Family or higher taxonomic class 


shallow Aridic Durixerolls 


Fine-silty, mixed (calcareous), mesic Fluvaquentic Haplaquolls 


Fine-loany over sandy or sandy-skeletal, mixed, mesic Aridic Argixerolls 


1 
I 
Soil name i 
r 
1 
Y 
| 
Ashue--------------------- | Loamy-skeletal, mixed, mesic Aridic Argixerolls 
Bakeoven-------- T------2--- | Loamy-skeletal, mixed, mesic Lithic Haploxerolls 
Bickleton----------------- | Fine-loamy, mixed, mesic Calcic Haploxerolls 
Bocker-----------——————-- i Loamy-skeletal, mixed, frıgıd Lithic Haploxerolls 
Burke----- ------ ---------- | Coarse-silty, mixed, mesic Xerollic Durorthids 
Carmack------------------- | Fine-loamy, mixed, frigid Ultic Argixerolls 
Cleman-------------------- i Coarse-loamy, mixed, mesic Torrifluventic Haploxerolls 
Clint----- -——------------- | Loamy-skeletal, mixed, mesic Typic Haploxerolls 
Cowiche------ —Ñ | Fine-loamy, mixed, mesic Aridic Argixerolls 
Darland------------------- | Loamy-skeletal, mixed Pachıc Gryoborolls 
SEsquatzel----------------- | Coarse-silty, mixed, mesic Torrifluventic Haploxerolls 
Fıander------------------- | Fine-silty, mixed, mesic Typic Natraquolls 
Fınley-------------------- i Loamy-skeletal, mixed, mesic Xerollic Camborthids 
Gorske1------------------- i Loamy-skeletal, mixed, mesic, 
Gorst-------- -i Loamy, mixed, mesic, shallow Orthidie Durixerolls 
Harwood-- -i Fine-loamy, mixed, mesic Orthidie Durixerolls 
Hezel---- -i Sandy over loamy, mixed, nonacid, mesic Xeric Torriorthents 
Jumpe-- --ı Loamy-skeletal, mixed, frigid Dystric Xerochrepts 
Kiona------------ -i Loamy-skeletal, mixed, mesic Xerollic Camborthids 
Xittitas--------- -i 
Lickskillet--------------- I Loamy-skeletal, mixed, mesie Lithic Haploxerolls 
Logy---------------------- | Loamy-skeletal, mixed, mesic Torrifluventic Haploxerolls 
Loneridge----------------- i Clayey-skeletal, mixed, frıgid Ültic Haploxeralfs 
EL | Loamy-skeletal, mixed, mesic Pachic Argixerolls 
Meystre------------------- | Fine-loamy, mixed, mesie Ultic Argixerolls 
Mikkalo------------------- | Coarse-silty, mixed, mesic Calciorthidic Haploxerolls 
Mippon-------------------- i Sandy-skeletal, mixed, frigid Fluventic Haploxerolls 
MOR OR رر رر رر دہ‎ | Loamy, mixed, mesic, shallow Orthidic Durixerolls 
Naches-------------------- i 
Naxıng-------------------- | Medial-skeletal Andic Cryumbrepts 
0do------- .-—-------------- | Fine-loamy, mixed, mesic Ultic Haploxerolls 
Outlook------------------- | Coarse-sılty, mixed (calcareous), mesic Aeric Halaquepts 
Prosser------------------- | Coarse-loamy, mixed, mesic Xerollic Çamborthids 
Quingy-------------------- | Mixed, üesic Xeric Torripsamments 
Renslow---------------- ---| Coarse-silty, mixed, mesic Aridic Calcıc Argixerolls 
Ritzville----------------- i Coarse-silty, mixed, mesic Calciorthidic Haploxerolls 
Ritzville Variant--------- | Coarse-loamy,mixed,mesic Calciorthidic Haploxerolls 
Rock Creek---------- ----—- i 


Clayey-skeletal, montmorillonitic, mesic Lithic Mollic Haploxeralfs 
Fine, montmorillonitic, mesio Kerertic Camborthids 

Loamy-skeletal, mixed, frigid Ultic Argixerolls 

Medial-skeletal Andic Cryumbrepts 

Loamy, mixed, mesic, shallow Xerollic Durorthids 

Coarse-loamy, mixed, mesic Xerollic Camborthids 

Fine-loamy, mixed, mesic Aridic Durixerolls 

Coarse-silty, mixed, mesic Xerollic Camborthids 

Fine-loamy, mixed, mesic Aridic Argixerolls 

Coarse-silty, mixed (caleareous), mesic Typic Halaquepts 

Loamy, mixed, mesic Lithic Xerollic Camborthids 

Loamy-skeletal, mixed, frigid Ultic Haploxerolls 

Loamy-skeletal, mixed, frigid Ultic Haploxerolls 

Fine-loamy, mixed, mesic Typio Argixerolls 

Clayey-skeletal, mixed, mesic Ultic Argixerolls 

Fine-loamy, mixed, mesic Typıc Argixerolls 

Fine-loamy, mixed, mesic Fluvaquentic Haplaquolls 

Loamy-skeletal, mixed (calcareous), mesic Fluvaquentic Haplaquolls 
Medial-skeletal, frigid Andic Xerumbrepts 

Coarse-silty, mixed (calcareous), mesic Aquie Torriorthents 

Mixed, mesic Typic Psammaquents 

Coarse-silty, mixed, mesic Xerollic Camborthids 

Sandy-skeletal, mixed, mesic Torrifluventic Haploxerolls 
Fine-loamy, mixed, mesic Cumulic Haplaquolls 

Coarse-loamy, mixed, mesic Xerollic Camborthids 

Coarse-silty, mixed, mesic Orthidic Durixerolls 

Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Cumulic Haploxerolls 
Coarse-silty, mixed, mesic Fluvaquentic Haplaquolls 
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SOILS ON FLOOD PLAINS AND TERRACES 


Umapine-Wenas: Very deep, somewhat poorly drained and artificially drained, 
nearly level and gently sloping soils; on flood plains 


Weirman-Ashue: Very deep, somewhat excessively drained and well drained, 
nearly level and gently sloping soils; on flood plains and low terraces 


Quincy-Hezel: Very deep, somewhat excessively drained, nearly level to 
moderately steep soils; on terraces 


Warden-Esquatzel: Very deep, well drained, nearly level to moderately steep 
soils; on terraces and flood plains 


SOILS ON HIGH DISSECTED TERRACES 


Harwood-Gorst-Selah: Moderately deep and shallow, well drained, nearly level 
to steep soils; on high dissected terraces 


SOILS ON UPLANDS, RIDGETOPS, AND PLATEAUS 


Lickskillet-Starbuck: Shallow, well drained, nearly level to steep soils; on 
uplands 


Willis-Moxee: Moderately deep and shallow, well drained, nearly level to 
moderately steep soils; on uplands 


Ritzville-Starbuck: Very deep, deep, and shallow, well drained, nearly level to 
steep soils; 65 


Taneum-Tieton: Deep and very deep, well drained, nearly level to steep, moist 
soils; on uplands 


Rock Creek-McDaniel: Very shallow and very deep, well drained, nearly level to 
steep soils; on plateaus and ridgetops, on uplands 


Cowiche-Roza: Very deep, well drained, nearly level to steep soils; on uplands 
SOILS ON UPLANDS AND MOUNTAINS AND IN CANYONS 


Jumpe-Sutkin-Sapkin: Very deep and moderately deep, well drained, nearly 
level to very steep soils; on uplands, mountainsides, and smooth mountaintops, 
in canyons, and on long, broad ridges 


Naxing-Darland: Very deep, well drained, gently sloping to very steep soils; on 
mountains and broad ridges 
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SOIL LEGEND 


SYMBOL NAME 


SYMBOL NAME 


Aquic Cryandepts, gently sloping 

Ashue loam 

Bakeoven very cobbly silt loam, O to 30 percent slopes 
Bickleton silt loam, 0 to 5 percent slopes 

Bickleton silt loam, 5 to 20 percent slopes 

Bocker very cobbly loam, O to 25 percent slopes 
Bocker-Jumpe complex, 0 to 15 percent slopes 
Bocker-Sapkin complex, 0 to 25 percent slopes 
Bocker-Sutkin complex, 0 to 7 percent slopes 

Burke silt loam, 2 to 5 percent slopes 

Burke silt loam, 5 to 8 percent slopes 

Burke silt loam, 8 to 15 percent slopes 

Carmack loam, 0 to 25 percent slopes 

Carmack cobbly loam, 25 to 50 percent slopes 
Carmack cobbly loam, 50 to 75 percent slopes 
Carmack cobbly loam, 25 to 50 percent north slopes 
Carmack-Rock outcrop complex, 40 to 70 percent slopes 
Cleman very fine sandy loam, 0 to 2 percent slopes 
Cleman very fine sandy loam, 2 to 5 percent slopes 
Cleman very fine sandy loam, 5 to 8 percent slopes 
Cleman very fine sandy loam, 8 to 15 percent slopes 
Clint very stony loam, 15 to 45 percent slopes 
Clint-Rubble land complex, 8 to 75 percent slopes 
Cowiche loam, 2 to 5 percent slopes 

Cowiche loam, 5 to 8 percent slopes 

Cowiche loam, 8 to 15 percent slopes 

Cowiche loam, 15 to 30 percent slopes 

Cowiche-Rock Creek complex, 5 to 15 percent slopes 
Cryumbrepts, gently sloping 

Darland stony loam, 45 to 75 percent slopes 
Darland-Rubble land complex, 45 to 75 percent slopes 
Esquatzel silt loam, 0 to 2 percent slopes 

Esquatzel silt loam, 2 to 5 percent slopes 

Fiander silt loam 

Finley fine sandy loam, 0 to 5 percent slopes 

Finley cobbly fine sandy loam, 0 to 5 percent slopes 
Finley silt loam, 0 to 2 percent slopes 

Finley silt loam, 2 to 5 percent slopes 

Finley silt loam, 5 to 8 percent slopes 

Finley silt loam, 8 to 15 percent slopes 

Gorskel very stony loam, O to 25 percent slopes 
Gorskel-Harwood complex, 0 to 25 percent slopes 
Gorst loam, 2 to 15 percent slopes 

Gorst loam, 15 to 30 percent slopes 

Gorst cobbly loam, 0 to 25 percent slopes 

Harwood loam, 2 to 5 percent slopes 

Harwood loam, 5 to 8 percent slopes 

Harwood loam, 8 to 15 percent slopes 

Harwood loam, 15 to 30 percent slopes 
Harwood-Burke-Wiehl silt loams, 2 to 5 percent slopes 
Harwood-Burke-Wiehl silt loams, 5 to 8 percent slopes 
Harwood-Burke-Wiehl silt loams, 8 to 15 percent slopes 
Harwood-Burke-Wiehl silt loams, 15 to 30 percent slopes 
Harwood-Burke-Wiehl silt loams, 30 to 60 percent slopes 
Harwood-Burke-Wiehl very stony silt loams, 15 to 30 percent slopes 
Harwood-Gorst complex, 0 to 25 percent slopes 

Hezel loamy fine sand , 0 to 2 percent slopes 

Hezel loamy fine sand, 2 to 15 percent slopes 

Jumpe stony loam, 5 to 25 percent slopes 

Jumpe stony loam, 25 to 45 percent slopes 

Jumpe stony loam, 45 to 65 percent slopes 

Jumpe stony loam, 25 to 45 percent north slopes 
Jumpe stony loam, 45 to 65 percent north slopes 
Jumpe-Rock outcrop complex, 40 to 80 percent slopes 
Kiona stony silt loam, 15 to 45 percent slopes 

Kittitas silt lodm 

Lickskillet silt loam, 5 to 30 percent slopes 

Lickskillet very stony silt loam, 5 to 45 percent slopes 
Logy silt loam, 0 to 2 percent slopes 

Loge cobbly silt loam, O to 5 percent slopes 
Loneridge stony loam, 0 to 25 percent slopes 
Loneridge stony loam, 25 to 45 percent slopes 
Loneridge stony loam, 25 to 45 percent north slopes 
McDaniel very stony loam, 5 to 30 percent slopes 
McDaniel very stony loam, 30 to 65 percent slopes 
McDaniel-Rock Creek complex, 5 to 30 percent slopes 
Meystre loam, 0 to 15 percent slopes 

Meystre stony loam, 15 to 45 percent slopes 

Mikkalo silt loam, 0 to 5 percent slopes 

Mikkalo silt loam, 5 to 15 percent slopes 

Mikkalo silt loam, 15 to 30 percent slopes 

Mippon very cobbly silt loam 

Moxee silt loam, 2 to 15 percent slopes 

Moxee silt loam, 15 to 30 percent slopes 

Moxee cobbly silt loam, O to 30 percent slopes 

Naches loam 

Naxing loam, 5 to 25 percent slopes 

Naxing stony loam, 25 to 45 percent slopes 

Naxing stony loam, 45 to 65 percent slopes 

Odo cobbly silt loam, 5 to 35 percent slopes 

Outlook fine sandy loam 

Outlook silt loam 

Pits 

Prosser silt loam, 0 to 15 percent slopes 

Quincy loamy fine sand, 0 to 10 percent slopes 
Renslow silt loam, 5 to 15 percent slopes 

Renslow silt loam, basalt substratum, 0 to 5 percent slopes 


Rens! ow silt loam, basalt substratum, 5 to 15 percent slopes 
Ritzville silt loam, 2 to 5 percent slopes 

Ritzville silt loam, 5 to 8 percent slopes 

Ritzville silt loam, 8 to 15 percent slopes 

Ritzville silt loam, 15 to 30 percent slopes 

Ritzville silt loam, 30 to 60 percent slopes 

Ritzville silt loam, basalt substratum, 0 to 5 percent slopes 
Ritzville silt loarn, basalt substratum, 5 to 15 percent slopes 
Ritzville silt loam, basalt substratum, 15 to 30 percent slopes 
Ritzville Variant silt loam, 5 to 15 percent slopes 
Ritzville Variant cobbly silt loam, 5 to 15 percent slopes 
Rock Creek very stony silt loam, 0 to 30 percent slopes 
Rock Creek-Clint-Simcoe complex, 0 to 45 percent slopes 
Roza clay loam, 5 to 8 percent slopes 

Roza clay loam, 8 to 15 percent slopes 

Roza clay loam, 15 to 30 percent slopes 

Roza clay loam, 30 to 60 percent slopes 

Rubble land-Rock outcrop association 

Sapkin very stony loam, 10 to 45 percent slopes 
Sapkin very stony loam, 45 to 75 percent slopes 
Sapkin-Rubble land complex, 30 to 75 percent slopes 
Saydab cobbly loam, 0 to 5 percent slopes 

Scoon silt loam, 2 to 5 percent slopes 

Scoon silt loam, 5 to 8 percent slopes 

Scoon silt loam, 8 to 15 percent slopes 

Scoon silt loam, 15 to 30 percent slopes 

Scooteney silt loam, 0 to 2 percent slopes 

Scooteney silt loam, 2 to 5 percent slopes 

Scooteney silt loam, 5 to 15 percent slopes 

Scooteney cobbly silt loam, 0 to 5 percent slopes 
Selah silt loam, 2 to 5 percent slopes 

Selah silt loam, 5 to 8 percent slopes 

Selah silt loam, 8 to 15 percent slopes 

Selah silt loam, 15 to 30 percent slopes 

Shano silt loam, 2 to 5 percent slopes 

Shano silt loam, 5 to 8 percent slopes 

Shano silt loam, 8 to 15 percent slopes 

Shano silt loam, 15 to 30 percent slopes 

Simcoe silt loam, 5 to 15 percent slopes 

Simcoe silt loam, 15 to 30 percent slopes 

Sinloc fine sandy loam, 0 to 2 percent slopes 

Sinloc silt loam, O to 2 percent slopes 

Sinloc silt loam, 2 to 5 percent slopes 

Sinloc silt loam, 5 to 8 percent slopes 

Starbuck silt loam, 2 to 15 percent slopes 
Starbuck-Rock outcrop complex, 0 to 45 percent slopes 
Starbuck-Rock outcrop complex, 45 to 60 percent slopes 
Sutkin stony loam, 0.to 25 percent slopes 

Sutkin stony loam, 25 to 45 percent slopes 

Sutkin stony loam, 45 to 65 percent slopes 

Sutkin stony loam, 25 to 45 percent south slopes 
Sutkin-Rock autcrop complex, 25 to 75 percent slopes 
Sutkin Variant stony loam, 0 to 5 percent slopes 
Taneum loam, 5 to 15 percent slopes 

Taneum loam, 15 to 30 percent slopes 

Taneum loam, 30 to 60 percent slopes 

Taneum-Rock Creek complex, 5 to 15 percent slopes 
Tekison stony loam, 0 to 25 percent slopes 

Tieton fine sandy loam, 2 to 5 percent slopes 

Tieton loam, 0 to 2 percent slopes 

Tieton loam, 2 to 5 percent slopes 

Tieton loam, 5 to 8 percent slopes 

Tieton loam, 8 to 15 percent slopes 

Tieton loam, 15 to 30 percent slopes 

Tieton-Rock outcrop complex, 0 to 30 percent slopes 
Toppenish silt loam 

Torriorthents, steep 

Track loam 

Tumac very stony sandy loam, 5 to 45 percent slopes 
Tumac very stony sandy loam, 45 to 65 percent slopes 
Umapine silt loam, O to 5 percent slopes 

Umapine silt loam, drained, 0 to 2 percent slopes 
Umapine silt loam, drained, 2 to 5 percent slopes 
Wanser loamy fine sand 

Warden fine sandy loam, 0 to 2 percent slopes 

Warden fine sandy loam, 2 to 5 percent slopes 

Warden fine sandy loam, 5 to 8 percent slopes 

Warden fine sandy loam, 8 to 15 percent slopes 
Warden silt loam, 0 to 2 percent slopes 

Warden silt loam, 2 to 5 percent slopes 

Warden silt loam, 5 to 8 percent slopes 

Warden silt loam, 8 to 15 percent slopes 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 
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Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 
This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. 6 
Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, are appr 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, are approximately posi 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, are approximately pi 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 
Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil 


Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


Pa 
Ë 
E] 
B 
s 
8 
8 
" 
5 
š 
E 
5 
E 
2 
5 
2 
8 
š 
g 
a 
s 
$ 
š 
= 
s 
š 
å 
å 
“ 
> 
2 
5 
> 
i 
8 
s 
s 
E 
3 
5 
2 
2 
E 


Base maps are orthophotographs prepared by the State of Washington, Department of Natural Resources from 1975 aerial photography. 
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